
AD-A198 934 ARMORED FAMILY OF VEHICLES (AFY) AUTOMATION NO jjlf 7
COMMUNICATION RESOURCE M..(U) AMORED FAMILY OF
VEHICLES TASK FORCE FORT EUSTIS YA R D DUCKSTAD

r WCRSFE 1SEP 8? F/S 5/1 M



. .. X-a ! -. - -! - .- - -- S

10 128
wo[

1-5111 111h.6

.5..' - lul 1-
IIIIII I l, - l, jIIll

. . . .. . .. = _ _ . ., . J..

-, -. ,.b - - -, - - -% -,, , % '- -. -. '% " "-% =% % . S. ," -% % . .



.,.

ARMORED FAMILY OF VEHICLES

(AFV)

AUTOMATION
YAND

0COMMUNICATION

0') RESOURCE MANAGEMENT PLAN

(ACRMP)

(Prel Iminary) -p.

MAR 0 2 1988 jJ

Armored Family of Vehicles Task Force

ATTN: DAMO-AFV-M (MaJor Buckstad)

Fort Eustis, Virglnla 23604-5597

(804) 878-1465/1466

AV 927-1465/1466

qg 02 076

jpUe r~ew ud s3.s b
,p

... . .. _ _ °,



UNCLASSIED

Ann~oraw F'crn]y of Vehicles (AFV)
?hcse I Rswport (U)

-C-

A2MC!D 7AMLYCF)c-H1.-.% TAK nR (4177

k-s- P-- I



O* -- a.*m

• N L S I E . ... ,.... .E- IT - - .- " . -
*UNLC rLAS 'FI D... .. . . - .. . - .. . -- ..... ." -.

SECURITY CLASSIFICATION Of THIS PAGE -".- " -' . - - .

REPRTSEURTYQ SSFIATONREPORT DOCUMENTATION PAGE dz/ )...zs //,
REORT sECURITY CLASIFATON i.RESTRICTIVE MARKIN

U'N, MSIFIED " " NONE
2a. SECUMITY CLASSIFICATION AUTHORITY 3. DLSTRIBUTIONiAVAIABUTY OF REPORT

N/A
2D. DEQASFICATIONIDOWNGRADiNG SCJIDULE Unlimited

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)

Volume 15 Volu ne 15
be. NAME OF PERFORMING ORGANIZATION GO. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION

HQDA, Armored Family of I f' &*"&
Vehicles Task Force DAMO-AFV-M HODA. ODCOPS

k. ADDRESS (CrM Stale, and ZIP Coe) 7b. ADDRESS (Chfy, State, and ZIP Cooe)

Director, AFV Task Force HQDA
ATINe: DAYD-AF--M ATTN: DAMD-FDD
Ft. Eustis, VA 23604-5597 Washineton, D.C. 20310-0653

B& NAME OF FUNDING ISPONSORING Sb. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION Of appmCabie)
Same as 6a DAMO-AFV-A N/A

SL ADDRESS (CI, State and ZIP Code) 10. SOURCE OF FUNDING NUMBERS

PROGRAM PROJECT TASK WORK UNIT
ELEMENT NO. NO. NO. ACCESSION NO.

see 6c 63645 408 -

11. TrTLE .lnmuoe Securiy caarcauon

ARMRED FAIILY OF VURIC=ES (AFV) AUTOMATION AND COMMUNICATION RESOURCE MANAGE=T PLAN
(ACRMP), (U)

,Al. PERSONAL AUTHO) Buckstad, Robert D., MAJOR, ADP System Integrator
13e. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Ver, Mnth, Day) r5. PAGE COUNT

AFV Phase I Report I om Au 86 To Jan 881 1 SeD 87 Zi 1
16. SUPPLEMENTARY NOTATION ACP11 is VolumeXV of Task Force Phase I (Aug 86-87) Report.

Basic report dated 1- Sep 87, Change 1 dated 28 Jan 88 posted, Change 2 planned Aug 88.

17. COSATI CODES --- 1 SUBJECT TERMS (Conmnu a reverse Im ncewmy ww odenttfy by biock nuew

FIELD GROUP I SU".g l P Coan ' ' --...... tt1O r4*,, Armored Vehicles,
oxCommunications Development, Embedden Autcmation, Embedded

I Corm* l o cations. Vehicle Electronics. Vetronics. (cont'd)
19. ABSTRACT (CoUntue On Fewt Of nocmry arE moviby by biock numoer)

- The AFV ACPMP is the Task Force Director's (08) tool to manage command, control,
commnication (C3) automation system life cycle developments for the Armored Family of
Vehicles program. Document covers general program background, user requirements, maj6r
coma d and program executive officer responsibilities, development management, acquisi-
tion strategy, testing, life cycle support, technology assesment and work group
relationships. ALMP manages evolving C3 and intelligence and vehicle electronic archi-
tectures. Document will continue to evolve throughout the A life cycle. A major DOD/
DA milestone decision is expected in the 89-90 time frame. t 4.

20. DWWRLUUTIONIAVAxJAeiLTY OF As A•CT .21. ABSTRACT SECURITY ClASSIFICA 'ON

f, USSFIEDIUNUMIrtID 0 SME AS It". CDTIC US IS UNCLASSIFIED
%\. NAE OF RESPONSIBLE INDIVIDUAL 2b EEHN nja raCo)Zc FIESMO
0 ORM T .73 T0. asO (V 2 84 M78145/ ______ ____________

DD FORM 1473.1w 9 33 APR edition May be Used untAl eh uste. SECURITY CLASSIFICATION OF Tr41 PAGE

AM other"" no -.- '....- UNCLASSIFID are_

S.1 * h .I . .'



4UNCLASSIFIED
SECUITY C.AAWIfFICA'IONf OPP ?HIS VA09

Block 18 Subject Tems (continued): a

8Bttalion Conmmand and Control
Bat talion-and -Below --GoIt=--wntro--(B22-)
Vehicle Control)
Vektice-CuuU.1l -as Operation System,(gcos)
Zregate-Atomt~r -arxd-C-= t~

Embedded Training
Position Navigation,
Vehicle eEns.
-A *Program Management.,.

AFYV- Au-ormatien and Communication tanagemen /
Combat Automation
Combat Conmmication
Technology Assessment}/
Robotics Develovment Management_
Integration, Automation and Communication
M~atef~iel Dvelopmorit, AFV
C-om~b" .Development,--AiV
AF~T'Tfe-tyeie
AFV Project Management Plan
Program Nana gemnt .Pla"'
iFestin-
Acquistion Str-ategy_,
B2C2

Tactical Automatic Data Processing (AD),

4L 4

-9U~~ CLji..C~ta irP A me PAGE

N *



UNCLASSIFIED

(U) AFV PHASE I REPORT ORGANIZATION

BOOK VOLUME TITLE CLASSIFICATION

I INTRODUCTION S
II SCP S

III REQUIREMENTS DOC S
IV THREAT S

V LOGISTICS DOC U
VI SMMP U
VII TEMP U I. !

VIII RSIP U

IX CFP S
456X BCE S

7 xi TRAINING U

8 XII FEA SPTG DOC S .%

9,10 Xill TECH ASSESSMENT S
U .

XIV LIGHT FORCES S
11 XV CRMP U

XVI ACRONYMS/ABBR U

(ITt 7 - ; 1 T1' l

DiPstrllt ticn/

' ~ 1 ;a, o

UNCLASSIFIED

p. ~. w J' '. A .' ,



(THIS PAGE IS INTENTIONALLY LEFT BLANK)

,& W.4i



DEPARTMENT OF THE ARMY
ARMORED FAMILY OF VEHICLES TASK FORCE

FORT EUSTIS. VIRGINIA 23W4 N67

ATTENTION OF

DAM(, AFV-M 23 Feb 88

MEM, IANDtlM FOR: SEE DISTRIBUTION

SU8.)FiTT: Urhange One, Preliminary AFV Computer Resource
Managemert Plan (CRMP) , Volume XV.

A

1 Reference the memorandum, DAMO-FDD, 20 Nov 87, subject:
Arnlhrd Family of Vehicles (AFV) Phase I Study Report, with

en. ic,.ure Volume XV, CRMP, DAMO-AFV-M.

2. An instruction sheet and change one to the referenced volume
is enclosed for review and immediate implementation.

3. Summrary of changes:

a. Revised milestones.

b. Consolidated Executive Summary.

C. New chapter one, to serve as an introduction and review
ct -tie ccCIIEnunicat ion and computer resource planned development
plari_; for AFV. Concept Exploration Phase goals are discussed.

d. New tit;e, [preliminary] Automation and Communication. Res,,ur -e Management Plan (ACRMP) to reflect the interconnection
of at,t: nit ion arid cornmunicat ion resources to support the

devcI ,pmeit of an irntegrated command, control , communicat ion,
and ,,telligence architecture for battalion and below echelons.

e. New chapter three, to refine command responsibilities to
incjude program management organizations.

4. P(Fint of contact is Major Robert D. Buckstad, Av
927-1465/;466 or (804) 878-1465/63/64.

Eric- N NDERS B. AADLAND
LTC, EN :

Executive Off icer Q-?.;

Ie
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DAMO-AFV-M 23 Feb 88
SUBJECT: Change One, AFV Computer Resource Management Plan (CRMP),
Volume XV.

DISTRIBUTION:

HEADQUARTERS
DA, ATTN: DAMO-FDD, DAMO-FDC, SARD-TR, SARD-TN

COMMANDER
TRADOC, ATTN: ATCD-CC,. ATCD-MH
CACDA, ATTN: ATTN: ATZL-CAB, ATZL-CAC, ATZL-ALB-F
LOGCEN, ATTN: ATCL-CD
AMC, ATTN: AMC-SP
LABCOM, ATTN: AMSLC-TP-PC-C31
CECOM, ATTN: AMSEL-TDD
TACOM, ATTN: AMSTA-CR
ARDEC, ATTN: SMCAR-FSF-B

PROGRAM EXECUTIVE OFFICER
Commnand and Control Systems (CCS) , ATTN: PEO-CCS
Comrmunications, ATTN: PEO-COMM
Intelligence & Electronic Warfare, ATTN: PEO-IEW

PROGRAM MANAGERS
Combat Indentification Systems, AtTN: AMSLC-Cl
Joint Tactical Fusion, ATTN: JTFPO-DP-C

COMMANDANTS
SIGSCH, ATTN: ATZH-CDA
FASCH, ATTN: ATSF-CDM
INTELLSCH, ATTN: ATSI-CDM
ADASCH, ATTN: ATSA-CDM

(Pass to AFV C3 and Automation and Comymunicat ion System Project
Of f i cer)
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DAMO-AFV-M 10 Feb 88

CHANGE ONE, INSTRUCTION SHEET

Subiect: Change One (C1, 28 Jan 88), AFV Automation and
Conmurication Resource Management Plan, dated 1 Sep 87

1. Reference: Memorandum, DAMO-AFV-M, Subject: Change One, AFV
Computer Resource Management Plan (CRMP), Volume XV, date: 23 Feb 88,
(cover sheet)

2. instructions:

a. Al I change one page replacements are dated 28 Jan 88. Make
the f, lowing page replacements:

Remove, 1 Sep 87 Insert, C1 28 Jan 88
(pages attached)

Execut ive Summary Executive Sulmary.

Chapter 1 Chapter 1.

Chapter 3 Chapter 3.

,.lable of Contents Table of Contents.

u. Make the fol lowing manual ink changes:me.A
Change from Change to

* CRMP- .ACRMP" in all chapters.

Computer Resource "Automation and Communication
Management Plan (CRMP)" Resource Management Plan

(ACRMP)".

,hapter two title,

Requirements Analysis' "Requirements Definition and
Analysis" in all chapters.

3. iuirrnary of changes:

j. The AFV Phase I CRMP has been changed to the Automation and
Corntinraticin Resource Management Plan (ACRMP) to reflect the
neces-_ iry integration of computer and corrunication systems to
suppot a command, control, communications and intel I igence (C31)
arch ittt ture.

b. Chapter one, General serves as the introduction to AFV
automation and communication (AC) system resource management. It has
changr-, to reflect Department of Defense standard events and
milest-nes. regarding AC development.

%
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DAMO-AFV-M li t-eb 88
SUBJECT: Instruction Sheet for Change One (Cl. 28 Jan 88), AFV
Automation and Communication Resource Management Plan

3. Summary of changes (continued):

c. The ACRMP will continue to receive periodic updates throughout
the AFV life cycle. The preliminary ACRMP will transition intc. its
final form after the Concept Exploration Phase and before the
conclusion of the Demonstration Validation Phase, Milestone II.

d. The revised Chapter 3, Program Management, refines command
responsibilities. Its' goal is to identify AFV participating
commands. Projects under program executive or program managemerit
organizations have been listed in tabular form in anticipation of a
future increasing role in AFV development.

4. As a minimum review concept exploration phase goals as identified
in chapter one and command responsibilities in chapter three.
Provide recommended distribution changes and document changes or
refinements to the roint of contact listed below.

5. Projected future changes:

A. Chapter updates to reflect revised milestones.

B. Refinements to ensure adequate management of evolving
itechnological areasi such as, corrrmunications, artificial
intelligence, and robotics.

C. Further changes to ensure consistency with change one.

D. Others, as recommended by AMC and TRADOC.

6. Post cover letter and this instruction change sheet prior to the
ACRMP index. Due to personnel changes and rapidly evolving guidance,
retain removed pages until the conclusion of the AFV Concept
Exploration phase and Milestone I then destroy.

6. Point of contact is Major Robert D. Buckstad, Av 927-1465/66 or
(804) 878-xxxx.

a,
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EXECUTIVE SUMMARY

ARMORED FAMILY OF VEHICLES (AFV)

PRELIMINARY AUTOMATION AND COMMUNICATIONS

RESOURCE MANAGEMENT PLAN (ACRMP)

VOLUME XV

This Automation and Communications Resource Management Plan (ACRMP),

Volume XV identifies organizational relationships and responsibilities

required for the requirements definition, acquisition, test and

evaluation, deployment, and post deployment support of the communication

- and computer resources for the Armored Family of Vehicle (AFV). It also

specifies development, acquisition, and maintenance concepts and policies

pertaining to computer resources to be used in the AFV. The ACRMP

IL4-, provides for the management of the integration of a large number of

hardware and software component subsystems into the AFV. Key to this

approach are coordinated resource management techniques, standard and

common hardware and software components, low to medium risk components,

and specialized development and maintenance environments whose primary

purpose is to accomplish development and Integration of automation and

communication components for the AFV.

The challenge of managing computer resources lies In the wide variety

of computer related systems to be fielded, semantic or terminology gaps,

and the proliferation of automation In general throughout the Army and the

Department of Defense. Tactically, a typical AFV Subsystem may have

multiple automated on-board systems such as fire and weapon controls,

internal and externai communications, and diagnostics. It will also have

multiple external interfaces to automated systems such as fire support,

air defense, and command and control. Both Internal functions and

avi
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external interfaces will share common hardware and software components

such as displays, data entry devices, busses, and operating system . This

presents a significant technical management challenge as the development

of mission specific systems typically have not been on common hardware or

software. Portability between potential hardware configurations is a

non-trivial task. Priorities and interfaces eventually must be defined to

the byte level and eventually the bit level.

The AFV ACRMP addresses system engineering, requirements validation,

design constraints, risk management, system support, configuration

management, human factors, test management, software quality management,

data and document management, logistics support, personnel, etedded and

external training, compatibility and Interoperability, Independent

validation, security, funding end organization roles, responsibilities,

and relationships. Comprehensive combat end materiel development

technical management Is an absolute necessity. The ACRMP Is formatted in

seven Chapters and appendices to support AFV objectives. A brief overview

of the contents of each Chapter is provided here:
5%

a. Chapter I - General. Chapter one describes general guidance and

serves as an introduction to AFV automational cowmmunicatior

resource development. It outlines the purpose, scope, and

background of AFV. It also Includes an overview of the Automation

and Communications Resource Working Group (ACRWG) that will

support the preparation and maintenance of the AFV ACRMP. A

summary of overall AFV system requirements are included and will

be updated in planned revisions of the ACRP..

b. Chapter 2 - Requirements Oqfinition and Analysis. The

Requirements Definition and Analysis Chapter summarizes the AFV .

vii
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'I

requirement for automation and communications resources based on

the Brigade and higher Cowmand, Control, Commwnications &

intelligence (C31), Battalion and Below C31 and the Vehicle '.

Control and Operating system, and the responsibilities and

methodologies for accomplishing requirements definition and

validation.

c. Chapter 3 - Program Management. The Program Management Chapter

identifies the organizations and their responsibilities in

relation to AFV computer resources development, and describes the

management philosophy that will be used throughout the life cycle

of the AFV program. 
,

S d Chapter 4 - Acquisition Management. The Acquisition Management

Chapter identities the key resource aspects of the acquisition

plan for the system and describes the acquisition strategy that

will be followed for procuring the computer resources to include

the development of the Life Cycle Software Engineering Center ,1

(LCSEC). Its purpose is to supplement the AFV Integrated Logistic ,

Support Plan (ILSP).

a'.-

F h Chpter 5 - Development Management. The Development Management %

Chapter describes the technical engineering approach and design

concepts that will be followed during the development phase, and

identifies the resources, costs, and schedules associated with the

development of the Individual communication or computer resource

item. Technical control, testing, quality assurance, ,

configuration management, security, documentation, programmer and

developer environments, and training concepts are established.

V""a ':
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f. Chapter 6 - Test and Evaluation. The Test and Evaluation Chapter ":' -

identifies the testing requirements, responsibility concepts,

schedule, and resources needed to test the automation and

commnication resource Items. Its purpose Is to supplement the
AFV Test and Evaluation Master Plan (TEMP).

r4

g. Chapter 7 - Plan for Support. The Plan for Support Chapter -

identifies resources needed to support the operation, rmintenance, -

and configuration control of the computer resource Items.%
%'

h. Appendices:

Appendix A - Acronms and Abbreviations. This appendix i,s "

4'."

provided for clarity. Generally, acronyms are defined before ..

their use in each chapter to ease readitbllity. .

Appendix 8 - AFV Vehicle System Sumry.

'.1

Appe dix C - Charter for the AFV Automation and Cou nications
Rcsourca Working Group (ACRWG). The primary purpose of the

ACRWG is to:

0 Assist the Director, AFV Task Force (AFVTF) inInitiating early tasks and activTtEeP that are
prerequgh tes to development and tet functions (such
s configuration management level teasting ate.).

n To monitor the computer resources of the AFV throughout

the life cycle of the AFV project

A To ensure that the system requr s miniu computer
resources, and yields maximum performance reliability.
A valbilit, mCr ntafnabrlt V and afety to tisf ion%

CR it

o Ai th iet, F Ts or (VT4

initatig erly ask ard ativiies tha ar
preeqiste t dveopent an tstfucton (uc

ascniuainmngmetlvltsigec)
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the common needs of the operational user, and the life U

cycle supporter.

o To maintain and update the ACRMP for the AFV.

0 To assist in ensuring that the ACRMP is in compliance ,.

with all current pertinent policy, procedures, plans,

and standards established for automation and
communication resources.

Appendix D - AFV Task Force Technology Points of Contact.

Appendix E - AFV Requirement and Planning Documents.

Appendix F - Management Checklist(s). Checklists included are

materiel development milestones, system design review,

specification review, design review, and Milestone 1/11.

Appendix G - AFV Integrated C3. Presents AFV skeleton

requirements for integrated C3.

Appendix H - Activities for Life Cycle Software Engineering

Center(s) (LCSEC) Support. Describes actions to ensure

automation supportability.

Appendix I - Software Development Reviews. Provides a list of

software development reviews

Appendix J - AFV Automation and Communication Milestones.

Provides milestones related to development of automation and

conmunctation resources.

Appendix K thru Y are reserved for future use.

Appendix Z - References.

x
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CHAPTER 1 - GENERAL

1.1 INTRODUCTION - This preliminary Automation and Communication Resource

Management Plan (ACRMP) identifies organizational relationships, policies,

and responsibilities related to the requirements definition, development.

acquisition, test and evaluation, deployment, maintenance and post

deployment support of the automation and communication resources for the

Armored Family of Vehicles (AFV). Automation and communication resources

encompass computer equipment and peripherals, specification, programs,

data, networks, associated documentation, governmental contractual

services, personnel, communication equipment, and supplies. The ACRMP is

formatted into seven chapters in support of DARCOM-R-70-16, Management of

Computer Resources and Battlefield Automated Systems and DOD Directive

* *" 5000.29, Management of Computer Resources In Major Defense Systems.

1.2 PURPOSE - The Armored Family of Vehicles ACRMP is provided to ensure

that the AFV automation and communication resource requirements are

defined and planned for, developed, tested, acquired, fielded, and

stupported In a cost effective and timely manner. It Is Intended to

complement the AFV Integrated Logistics Support, Test and Evaluation

Master, Manprint and Training Plans. This document is intended to

identify important acquisition and life cycle planning requirements and to

establiih specific guidelines to ensure that those requirements are

adequateIy considered in the military development and acquisition planning

prnce-s. The preliminary ACRMP will transition to its final form at the

conlsion of the Demonstration Validation Phase, Milestone II, and

continuP t0 receive periodic updates throughout the AFV cycle.

1 4 BACKGROUND - The United States Army has initiated a new program to

fnppi Ar:vy ground combat requirenments of the future. The AFV is intended

5- 
1, 
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to correct major deficiencies Identified in the Battlefield Development

Plan (BDP) and will provide a modern replacement for the current Armored

Fleet. The AFV is planned to provide enhanced combat capability,

battlefield synchronization, improved fightablilty, a common training

base, higher readiness, lower operational and support costs (O&S), require

fewer personnel, and provide Improved survivability for the soldier. AFV

will pursue maximum commonality and modularity in all subsystems. By

pursuing an aggressive acquisition, mature technologies, and development

schedules, the AFV can more cost effectively bring the necessary

capabilities, standards of reliability, and mission effectiveness into the

Army's armored fleet by the late 1990's.

1.3.1 History - The AFV is a direct outgrowth of the 1984 Special Study

Group Armor ISSGA) Study In which then LTG Vuono established a tasking to

investigate the ancillary effects of Its efforts on the future family of

vehicles. In the SSGA report, the quantitative and qualitative

superiority of threat forces were enumerated along with the need to

improve the U.S. capabilities to get ahead and stay ahead of this threat.

As a result, the first AFV umbrella Operational and Organizational (O&)

plan was Initiated in January 1988. The charter for the Armored Family of

Vehicles Task Force (AFVTF) was approved on 6 October 1986 and became

fully operational in June 1986. The office of the Secretary of Defense

approved the Justification for Major System New start (JMSNS) in August 86

and the O&0 Plan was approved in June 87. As one of only five new start

systems approved, the AFV concept is clearly a high priority program, ,

impacting the total Army (to include active, National Guard, and Reserve

components). Virtually all Training and DoQtrlne Command (TRADOC)

proponents and Army Materiel Coninand (AMC) major subordInate commands will

be affected

1%

1.2
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I Funding - Funding to initiate AFV development was included in the

F YS-P and FY89 Budget Submission and the FY88-92 Program Objective

Memorandum (POM). Throughout the Concept Exploration Phase, FY86 through

thle 4th QTR 89, the AFV Task Force will continue to participate and

closely monitor the Mission Area Material Plan (MAMP), Long Range Research

_nevelopment Acquisition Plan (LRRDAP) and POM processes to assure AFV is

adequately funded and dupl ication is reduced or eliminated and priorities

are fcciised.

AUG '86 FY89 FY92 FY96

MILESTONE 0 MILESTONE I MILESTONE II MILESTONE III

MILESIONE MISSION CONCEPT FULL-SCALE PRODUCTION
% NEED I I SELECTION DEVELOPMENT DECISION

* I DETEIMTION GO-AHEAD

#TRANSFER

"II

LiFE (YCLE CONCEPT DEMONSTRATION FULL-SCALE PRODUCTION
PHASE: EXPLORATION AND VALIDATION DEVELOPMENT

-- TRANSITION--

DEPLOYMENT

FIELD

*TRANSFER TO ENGINEERING

CENTER(S) MAY OCCUR BEFORE
OR AFTER THE END OF THE
PROOUCTION PHASE.

Figure 1-I. AFV Milestones

- -
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1.4 PROGRAM SUMMARY

1.4.1 Acquisition Guidance - The AFV Charter, 6 October 1985, included

the edict to have hardware on the ground by FY95. This guidance was -

revised by the August 1987 RRC and the AFV Task Force Charter. Hardware

fielding Is planned for FY98.

1.4.2 Concept Exploration Phase (FY88-89) - During the Concept

Exploration phase initial planning should be directed toward refining

proposed solutions or developing alternative concepts to satisfy a

required operational capability. Computer and communication resources

lifecycle planning during this phase will ensure that development and

support of automation and communlcatlon resources are adequately

considered. ,-.

p,

1.4.2.1 Engineering Studies. Analysis and Plans - Alternative concepts

will normally be identified and subjected to tradeoff and optimization

studies to define a system that meets mission requirements in the most

effective manner. The results of these studies form the basis for the

computer and communication resource areas of the System Segment
P,.

Specification. The following types of studies will be performed as

applicable.
°1"

a. Requirements Refinement. Analyze the system requirements

including constraints, to identify the factors that drive requirements for
automation and communication resources. These factors may Include system

interfaces, interoperability, communication functions, personnel

functions, the anticipated level and urgency of change, and requirements %"

for reliability and responsive support. Document user requirements in the

AFV O&O or ROC as applicable.

b. Operational Concept Analysis. Analyze the operational concept to

determine the role of computer resources. Pay particular attention to

requirements for mission preparation, operator interface, control .

functions, and mission analysis. .

1.4
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c. Tradeoff and Optimization Studies. Determine the effects of

system constraints, such as the operations concept, the support concept,
performance requirements, logistics, availability and maturity of
technology, and limitations on cost, schedule, and resources. Study
alternative resource approaches for meeting operational, Interoperability,
and support requirements; system requirements for reliability and
maintainability; alternative approaches to satisfy requirements for system
security; and the suitability of standard computer languages, Instruction
set architectures, and interfaces.

d. Feasibility Studies. For each candidate approach, conduct
feasibility studies to estimate cost and schedule. Feasibility studies
may require the experimental development of resources. In these cases,
the software development I Ifecycle will be tailored to accommodate program
goals and constraints.

e. Risk Analysis. For each alternative concept, risk evaluation
will be conducted. These risk assessments will be Incoporated in the
system-level risk management plan or in the ACRMP.

f. Test Planning. Start initial test planning for computer
resources during this phase and document these plans in the system Test

0 and Evaluation Master Plan (TEMP). Interface and InteroperablIlty testing
will be included if the system needs to operate with other systems.

1.4.2.2 Automation and Conimunication Resources Working Group (ACRWG) -

During this Concept Exploration phase the CRWG will:

a. Develop and refine this ACRMP.

b. Develop alternatives for computer resources lifecycle support.
Evaluate and explore overall support concepts, develop a preliminary
allocation of software support responsibility, study the potential for
organic and contractor support, and identify candidate organizations for
performing software support. Document conclusions in the ACRMP.

c. Identify any unique requirements for software quality. Identify
dd pr oritize the required software quality factors such as interopera-
bil ty, portability, flexibility, usability, reusabillty, maintainability,
1iltPoity, reliability, correctness, testability, and efficiency. Define
the appropriate scope of Independent Verification and Validation (IV&V)
atid develop a recommended approach.

%,
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d. Evaluate the use of standard equipment, high order languages,
instruction set architectures, and Interfaces. Evaluate the need for
development of software tools and recommend an approach.

4-

1.4.2.3 Automation and Communication Resource Planning - At the end of

Concept Exploration the following products will be delivered to support a 5'

milestone I decision.

a. ACRMP. Chapter one, General (Introduction) will be completed.
Chapter two, Requirements will be updated to reflect the AFV Required
Operational Capabilities (ROC). Chapter three, Program Management and
Chapter five, Development Management will be refined. Chapter four,
Acquisition Management and Chapter six, Test and Evaluation will be 4-

updated and reflect the ILSP and TEMP. The ACRWG charter will be staffed -,

and a copy will be attached as an appendix to the ACRMP. Draft appendices 4-

will Include the Risk Management Plan, Vehicle Control and Operation
System (VCOS) and Battalion and Below Command and Control (B2C2)
Management Development Plans. . P.

b. Concepts and Specifications. The preliminary System Operational
Concept and System Segment Specification will be delivered. Drafts of the
interface and hardware/software specifications will also be produced.

c. Plans. In addition to the ACRMP additional technical management
plans are required. Automation and communication configuration
management, quality evaluation and development support plans will be
produced in draft.

4-

d. Reviews. The ACRWG will meet periodically and the System
Requirement Review will be conducted prior to Milestone I.

1.4.2.4 Objectives - Objectives, when achieved, will provide the basis

for the Milestone Decision in the 4th Qtr FY89 to enter the Concept

Demonstration Validation Phase.

1.4.3 Demonstration Validation Phase (FYOO-93) During the Demonstration

Validation Phase, the Army will validate the choice of alternatives to

provide the basis for determining whether or not to proceed Into Full

Scale Development (FSD). Work efforts will be defined or refined tc

provide confidence that risks have been resolved or minimized and cost, ".'

schedule and performance requirements are met.

1.6
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1.43.1 Engineering Studies, Analysis and Plans - System engineering

studies are based on the concept of hierarchy of requirements starting

with system-level requirements and ending with detailed engineering

specifications and data. System definition will proceed by refining each

level of requirements into subordinate requirements until the entire '
.

gystem is described. At each step, automation and comnunication resources a

are considered as an integral part of the system and are subject to

tradeoff and optimization studies. System engineering studies will

normally include:

a. Requirements Definition: Technical requirements definition based
in operational requirements includes determining a preliminary allocation
of requirements between hardware and software. Document the requirements
for each software configuration item in a draft Software Requirements
Speriftication (SRS), which will be authenticated at the Software
Specification Review held (prior to or) early during the FSD Phase.

b. Interface Definition. The Automation and Communications Resource
Working Group, in conjunction with the (to be formulated) Interface
Control Work Group or Board will address system/subsystem interface
requirements that may effect automation and communication resources.
Preference will be given to military standard (MIL-STD) and Army Materiel %

Corrimand specified interface standards. Interface requirements will be
documented for each Configuration Item in the Interface Requirement
Specification or in (or referenced) the Software/Hardware Requirements
Specification.

c. Technical Tradeoff and Optimization Studies. Tradeoff and
optimization studies will consider issues such as:

(1) Tradeoffs between computer software and computer hardware.

(2) Required processor architerc features such as memory
5 ;e. processor speed, and input and capacity, including spare
r ,iac t y

(3) Use of standard equipment, igh order languages, instruction
'-,t ,rc tpctures, and interfaces.

1.7
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(4) Alternate approaches for meeting system security

requirements.

(5) Improved supportability versus improved performance.

(6) High versus low speed data communication.

(7) Communication system supportability.

(8) Use of existing Government resources or commercial oft-the-
shelf resources versus new development. "a

d. Feasibility Studies. Determine the feasibility of alternative
allocations of system requirements to computer resources and derive data
for formulating budgets and schedules.

e. Risk Analysis. One of the most Important objectives of the
Demonstration and Validation phase is to identity development risk, so
that risk management can be applied during FSD. Identification of the
major risks to the development effort. Incorporate plans to manage these,-,
risks Into the system level risk management plan or in the ACRMP.

f. Software Support Studies. Conduct software support studies as
needed to refine the system support concept and allocate software support

requirements. These studies should also determine how software which is
loaded in the operational system will be Identified, through such methods
as self-identification of executing software, identification plates
affixed to the outside of the computer, and so forth.

g. Test Planning. Establish quantitative and demonstrable

performance objectives and evaluation criteria, reflecting those ot the
overall system, for the computer hardware and software. Based on
criticality of software-intensive system functions, determine the system/ =
software test approach and test tools to reduce risk to an acceptable
level. Update the Test and Evaluation Master Plan (TEMP) to reflect the
test objectives (performance, functional, interface, interoperability,
etc.) and evaluation criteria for the computer resources In the system.
Include plans for Development Test and Evaluation (DTE) and Operational
Test and Evaluation (OT&E) of computer resources.

h. Development of Prototype Computer Resources. During the A
Demonstration and Validation phase, It will be necessary to develop
prototype system models that Incorporate communlcation and computer
resources. It may also be necessary to develop prototype software tn

demonstrate critical algorithms, control sequences, timing, or operator 1-9
interfaces. The software development cycle applies to prototype % %.

1.8
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divelopments, but it may be tailored if the software will not carry over
into the FSD phase.

i. Independent Verification and Validation (IV&V). The ACRMP will
assess the need for IV&V and recommend the appropriate level, scope, and

O source to the PEO or program manager. The program manager will determine
the requirements for IV&V, obtain a source of IV&V, determine the access
that the IV&V organization must have Into the development contractor's
effort, and plan for providing that access. Document IV&V decisions will
be documented in the ACRMP.

j. Software Quality Evaluation. The overall software quality

evaluation program for the software development lifecycle will be
defined. Responsibility for evaluating computer software products and
procedures may be assigned to more than one organization, Including an
independent organization (for example, the IV&V or operational testing
organization).

k. Configuration Management. Definition of the overall approach for
configuration management of computer resources will be completed during
t ho Dernonstration and Validation Phase.

1.4.3.2 Automation and Communication Resource Working Group (ACRWG) - The

ACRWG selects the best hardware/software support concept which best fits

the system and mission as stated in the Operational & Organizational (0&0)

Plan, ROC, and System Operational Concept. The support concept will be

described in sufficient detail to account for system percullarities and

existing conditions. The ACRWG will update the ACRMP for the AFV Task

Force Director or PEO approval.

1.4 3.3 Automation and Communication Resource Planning

a. ACRMP. Prior to the conclusion of the Demonstration and
Validation Phase the ACRMP will be signed by the AFV program office and
coordinated with TRADOC and AMC. Preparation of the final version will
SOC.ir as soon as possible during this phase to accommodate resource

- alliocattin and FSD planning. All ACRMP chapters with the exception of
Deplnyment and Post Deployment Support will be finalized.

b. Concepts, Specifications, and Plans. Products produced during
P. Concept Exploration will be updated and validated. As a minimum the total

., 'a,.1.9
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.

top-level System Design Review will be held. It is envisioned that
products associated with the preliminary or critical design review =

(MIL-STD-2167) will or may be required in draft or final form.

c. Reviews. A System Design Review (SDR) will be held early (see
MIL-STD- 1521) to formally assess the allocated system requirements before -
proceeding into preliminary design of the computer hardware and software
configuration items. The SDR will authenticate the System/Segment
Specification. Additional reviews are planned to support system
development configurations.

d. Contracting. The AFV Task Force or PEO will solicit request for
proposal (RFP) inputs from using and supporting organizations. The
identification of automation and communication in the work breakdown
structure (WBS) will be in sufficient detail to ensure adequate visibility

- and management control and to outline the program to potential
contractors. Requirements concerning supportability, computer resource
technology, configuration Item allocation (between mission and system e.

software), access for the IV&V organization, and software development
methodology must be reflected in statement of work tasks or compliance
documents.

1.4.3.4 Demonstration Validation Phase Objectives - At the conclusion of

Demonstration Validation, sufficient information, data, and management

plans must be collected and documented for a Milestone II decision.

1.4.4 Full Scale Development (FSD) Phase - During the FSD phase, design,

fabricate, test, and evaluations of the hardware, software, facilities,

personnel subsystems, training, and the principal items necessary for

support will be conducted. Products will closely approximate the

production item and support equipment and will meet the stated performance

requirements.

1.4.4.1 FSD System Development

a. Hardware/Software Development. Software and hardware to include
communication system development entails the six phases of the traditional
development cycle. Although they are described as sequential phases, a
top-down development approach may cause them to occur concurrently, with

1.10
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di.tterent portions of a configuration item being developed in parallel and

. prir tion proceed ing through the s tx phases sequent ial I y,

FARICAT ION

I [I1 I I I

REOUIREMENISkjR IEL III ARY DETAILED AN INTEGRATION TESTING
ANALYS'IS I DESIGN I IGN UNIT TEST TESTING

Figure 1-2. Hardare/Software Development Cycle

h Systero Integration and Testing. Succesively Integrate CSCIs arid

IWt. and test to val Idate that the complete system is properly integrated

ard meets system requirements. Participation of the using and supporting

orqanizations in system testing is recommended.
p.

c. Development Test and Evaluation (DT&E). The program office will P

ensure that software expertise is available during DT&E to provide a valid

techrnical assessment of the system.

d. Operational Test and Evaluation (OT&E). The program office and

tre supporting organization will ensure that software expertise IS

available during OT&E to support the evaluation of the operational

effpctiveness and suitability of the computer resources in the system.

e' Independent Verification and Validation (IV&V). Provisions for

IV&V (organizational agreements or contracts) must be in place early in

thP FSD phase. Army organizations participating in IV&V will be

(dent ified by the same date. The implementing command will: (1) define

)-I control the interface between the IV&V agency and the development a'

coitr actor, (2) provide the IV&V agency with copies of appropriate

pme ot specifications, design documents, listings, and technical

,.ld. and (3) resolve all discrepancies found during IV&V.

f Software Quality Evaluation. The program office will evaluate

%,r Itwjre quality throughout this phase for all software development

,t Iv t and products

";". 1.. 1
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g. Configuration Management The program office will continue to
apply formal configuration management (change control) to automation and

conmunication resources throughout this phase.

h. Software Support. The program office will plan to acquire the

dedicated hardware and software necessary to support the system under the V
support concept described in this ACRMP. The software support
orgarizations will participate in development and testing activities at
the contractor's facil Ity and at the system integration and test facility

,..

1 4 4 2 Automation and Communication Resource Working Group (ACRWG)

a. The ACRWG wiI I update the ACRMP as necessary and will montor ,%
program comp'iance with the contents of the ACRMP.

b. When software support responsibilities are spl it between

commands, the ACRW will categorize each Computer [Coffunication) System
Configuration Item (CSCI) as either a mission or system CSCI. This will
be done after authentication of the allocated baseline when the system's
CSCis have been defined. The ACRWG will then recomimend assignment of
support responsibilities for each CSCi in accordance with the sottware

support concept If agreement is not reached on the assignment ot
software support responsibilities after thorough technical review by the
ACRWG or developing contractor, the operating command conviction will

prevail.

c The ACRWG will recommend the grouping of Computer System
Configuration Items into Computer Segments.

j The ACRWG will document the above recommendations in the ACRMP

1.4 4 3 Automation and Communication Resource Planning

a ACRMP. The ACRMP will be updated to reflect the results of I ,fe-
cycle planning activities and to reflect relevant program changes. It
will be completed, coordinated, and signed by the end of this phase

b Development Reviews. The implementating agencies will normally

conduct the following software development reviews during this phase
Software Specification Review (SSR), Preliminary Design Review HIL)HR
C itca lies I gn Review (CDR), Test Readiness Review (TRR). Fu (t _,I
Con*,guration Audit (FCA), Physical Configuration Audit (PCA), and iirmal

Qua fication Review (FQR).

c Production Approval. Prior to approving computer resources for
prodjrt on the functional and allocated baselines will be current, the

1.12 I
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[ormal Qualification Review (FQR) will be completed, the product baseline
will be establ ished, all three baselines will be under proper
ronfiguratlon control In accordance with MIL-STD-2167 and the support

coficept will be established and coordinated.

1 4 4 4 FSD Objective - To be determined.

4 5 Production Phase - The Production phase begins with the production

de ,sion and ends when the last system has been delivered and accepted.

I hs? major ity of planning will be complete before entering this phase.

i'intoue planning related to production and transition. Resolve all

computer resources Iifecycle planning issues and review the ACRMP to

, that it adequately addresses production and deployment phase

A(t'vltles The following paragraphs will be developed during subsequent

.5 r*., Cn 
, 

o f the ACRMP.

4 ' Automation and Conimunication Resource Activities

1 4 h 2 Hesource Redevelopment

3 . 3 Configuration Management

1 . K 4 Transitioon Period

,1 , ) Automation and Conmmnication Resource Working Group

I C on Cof ur at ion Basel ine

, K, Hev,ews and Audit-;

," 1 roduction Phase Objectives

* .1 .13
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1.4.6 Deployment Phase - The Deployment phase begins with fielding of the

first article and terminates wnen the system is removed from the

operational inventory This chapter applies to the operation and sjppor t

of system computer resources dur ing the Deployment phase, with particular

attention to software support. This paragraph will be developed further

dring sibsequent ACRMP updates.

5 PROGRAM STRUCTURE

1.5.1 Management - The complexity and magnitude of the AFV program

dictates a commensurate management structure capable of resolving the

program's fundamental integration, configuration management, testing, and P

'nterface control challenges. The O&O Plan extract at Figure 1-3 server, .
to illustrate the complexity of the AFV program. '

1.5.2 Concept Exploration Phase - During Concept Exploration Phase

(FY88-89), management will continue to reside with the AFV Task Force

supported by the Department of the Army (DA) Staff, AMC, and TRADOC

Contractor teams will carry through in the development of alternative

approaches to the family of vehicles as described below. During the later

part of concept exploration or early demonstration validation, it is

envisioned that the AFVTF will evolve into a formal Program Executive I.
Office (PEO) reporting to the Army Acquisition Executive (AAE). Award of

a Systems Engineering/Technical Assistance (SETA) system integrator

contract concurrent with the establishment of the PEO is planned. This

contractor, in concert with the established Project Management Offices

(exact number to be determined) and an appropriate AMC Major Subordinate

Cormrmaid(s) (MSC) will assist the PEO in carrying out his assiqned

responsibilities.

1.14
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I..3 Demonstration and Validation Phase - Given a Milestone I go ahead

de(isiori to enter into this phase during the 4th Qtr FY89, selected

hardware prime contractors will assume management responsibility for the

deign, fabrication, integration, and test of AFV prototype systems. A

Mile.tnne II Full Scale Development decision in the late FY92 will result

in a ,jmilar. expanded program structure.

1 b 4 Full Scale Development - To be determined.

1.5 5 Production and Deployment - To be determined.

1 -6 Government Agencies - Due to the nature and complexity of the AFV

program, almost all of the TRADOC and AMC subordinate commands, schools,

arid centers will be involved In the development of the AFV. Specific

t-;pnrs,bil ities have been identified and are discussed in Chapter 3.

-po=

• h CONTRACTING STRATEGY

I f 1 Cincept Exploration - Given the nature of this program it is

Qc,''ble that multiple prime contractors may be selected to execute the

'-r,.ept Exploration Phase.

I F- 2 Government Furnished Equipment (GFE) - As with most major programs,

';f-of:ted government developed systems will be furnished to the selected

'I'v"arP prime contractors. The AFV program has a fundamental design

pem,-e to maximize component commonality and modularity. It is the

ir,*.,nt to establish minimum essential levels of commonality prior to the

% ,'n r,r.;trat in and Validation Phase. These decisions will influence

%5 ciri t r Cfr selection of components, out, at this time it is the intent

t lt c ,ro nents wi I be contractor furnished items.

-. 1.15
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AFV O&O REQUIREMENTS, TOP LEVEL

COMMAND AND CONTROL SYSTEM MAINTENANCE
SUPPORT AIRLAND BATTLE BUILT IN TEST (BIT) .
EN LEVEL C2 SUPPORT-BMS DIAGNOSTICS

PROGNOSTICS
INTEGRATION/INTERFACE WITH: GRACEFUL DEGRADATION

ADMIN/LOGISTICS AUTO LOGBOOK (LSA/LSAR)
POSITION/NAVIGATION INTERFACE W/TMDE

W/OTHER VEHICLES
ACCS-SIGMA STAR POINTS INTERFACE OPERATION SUPPORT ENVIRONMENT

FIRE CONTROL-WEAPON, IMPROVED CONTINUOUS OPERATION
ENVIRONMENT CONTROL EASY INTERFACE, SIMPLIFY CREW DUTIE,
BMS (VEHICLE CONTROL) 6-96 PERCENTILE SOLDIER USE
AUTOMATED ROUTINE C2 FUNCTIONS

ANTENNAE
BUILT IN TRAINING MODULES QUICK ERECT (SELF CONTAINED) S.

COMMUNICATIONS - DATA AND VOICE NAVIGATION I
COMMUNICATIONS COMMON W/AFV POSITION/NAVIGATION GENERAL ,

HARDWARE ROBOTICS

COMMON DISPLAYS (HARDWARE) ROBOTICS WHEN POSSIBLE
DRIVER DISPLAY/HARDWARE, COMMON AUTOLOADER
COMMANDER OISPLAY(S)/HARDWARE REARM W/O EXPOSING (RAPID)

REFUEL W/O EXPOSING (RAPID)
THREAT ENVIRONMENT RESUPPLY W/O EXPOSING p.

EMP PROTECTION, NEEDED NBC SAMPLING
ECM PROTECTION, NEEDED AUTO COUPLING (TOW VEHICLE)
HPM PROTECTION, NEEDED MINE DETECTION '.,

ANTENNAE PROTECTION AGAINST ARTY MINE CLEARING

AVOID UNIQUE SIGNATURE

NBC PROTECTION/DETECTION/ALARM P31 POSSIBILITIES, PLAN FOR

PRODUCiBILITY/COMMONALITY MOBILITY
MODULAR DESIGN STATIC, OPERATION

COMMONALITY ON THE MOVE, OPERATION
RECONFIGURABLE CAPABLE VARIABLE CLIMATIC OPERATIONS

VETRONICS, COMMON ARCHITECTURE

NATO INTERFACE

AUX POWER UNIT

FIGURE 1-3

1.16 f
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1 6.3 Demonstration and Val idation Alternatives - The initial study phase

of the AFV program has been carried out using two or three competitively

selected teams under the Firm Fixed Price (FFP) contracts. In the -

interest of continuity and in view of the compressed development program,

these same teams will be maintained during the balance of FY88-89. Based "'

on the results of this phase and a go ahead decision at Milestone I, the .

intent is to compete the Demonstration and Validation (Dem/Val) Phase of

the program. Two alternatives are currently under consideration as

foil w .

, The first alternative is based on carrying only one version of
the. family through the Dem/Val Phase of the program. In this case a.

multi-scope RFP which will allow qualified firms to compete for the entire".
family, or for any subsystem, or set of subsystems is envisioned, in this .

manner, smaller firms possessing specific capabilities/strengths will be .
able to compete on an equal basis with larger firms having broader "

l! rapabilities. Although this alternative features competition, it is

. . 'rn-ted to a paper competition resulting in one version of AFV hardware.

Li The second alternative is to fol low the same process described
abive but to select two sets of contractors producing competing hardware.
n either case it Is planned to execute this phase of the program under

Cott Pius Incentive Fee (CPIF) contracts. Incentive awards will be
pr incupal ly base on technical and support considerations

, 4 f-Lll Scale Development - To be determined.

i.u Production/Deployment (P/D) -For the P/D phase of the program, it

,5 ploiniu'd to award 2 successive single year Firm Fixed Price Incentive ',

(FFPI) rintracts followed in the third year by the first of a series of

vsyiu- multi-year contracts. Incentive will be based on design to cost

aid ipportabiI ity goal attainment. In addition, the AFV fleet will be

I ,s'- nd hv warranty provisions. This paragraph will be refined in future

urilo RM1q Rf the ACRMP.

°*"*.*- 1.1 7
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1 7 AFV DEVELOPMENT SYSTEM METHODOLOGY

S7~ Scftwa-e Development System Methodology The complexity of

functions and variations in the hardware configurations associated witr

the AFV the development and support of mission critical computer

components will require a software development and integration technical

and managerial system that embodies all of the characteristics demanded.

The system must produce complete, tested, and integrated software

components to be fielded concurrent with hardware. The development system

therefore must be able to manage the production and integration of

software components produced from a variety of sources. Software

development must be able to specify standards and interfaces from the top,

down under an accelerated program. The system must be able to rapidly

test and evaluate software module performance. The system must produce .*-

software that is efficient in its use of hardware resources. The use of

standard, common, and reusable software components will be maximized. The

system must be able to provide software maintenance and support over the

life cycle of the AFV and therefore must be flexible and it must be able

to produce revised software configurations efficiently. In all Army

Mission Critical Computer Resources (MCCRs) the development of hardware,

acconpan ,,ng software, and documentation proceed through the system I fe

cycle concurrently. The system will not be approved for advancement to
the next acquisition phase until hardware, software, and documentation

have satisfied all requirements of the earlier phase.

1 7 2 Hardware Development System Methodology - AFV hardware components

will be modular, will interface to a standard bus, will be designed to

continue to provide the most critical functions when operating at less

than fu;i! capability, will provide excess capacity to accomodate

preplanned product improvements and will contain self test diagnostics and

p-ognostics.

1.18
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1 7 3 Communication System Development Methodology - AFV requires voice .1

and data communication subsystems to support vehicle command and control

functions. Army command and control subordinate communication subsystems N

are planned to be integrated into AFV subsystems. Z-1

1 1 SCOPE - This document focuses on the planning, acquisition,

development, testing, training, and support for the life cycle of the

Armored Family of Vehicles (AFV) communication and computer resources.

1.8.1 Organization of the ACRMP - In order to address the complexity of

,omputer resources management as described, this ACRMP has seven Chapters:

qeneral, requirements analysis, program management, acquisition

management, development management, test and evaluation, and a plan for

sippurt. Refer to the Executive Summary at the beginning of this ACRMP

fur a by chapter summary.

1'e. Computer Resource Acquisition - Computer resources must be

considered during each phase of the acquisition cycle and at each

milestone. Development of computer resources necessitate clear

specification of requirements, appropriate allocation of functions between

hardware and software, and a division of large systems into manageable

tjbystems. The software milestones and attainment criteria emphasize

those actions that must be satisfactorily completed prior to progressing

from one system acquisition phase to the next.

1.8 3 Communication Resource Acquisition - Communciation resources will

also be considered during each phase of the acquisition cycle. In

prt icular, communications supporting other AFV functions such as data

transfer and computer resources must be considered along with the

supported functions.

1.19
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S.

1.9 SYSTEM REQUIREMENTS

1.9. s_ystem Performance - AFV requirements for automation and rescjre.

are analyzed in Chapter 2 of the ACRMP. A summary of these requirements

is shown in Figure 1-4. The requirements Include external interfaces as

,'eil as irnternal components. In addition system processor(s) architectup-

shall exhibit graceful degradation. It shall strive for automatic

reconfiguration of remaining processing and bus resources with the loss c,' %,

any unit. The goal is to achieve maximum performance and integration at

each mission work or fighting station within the vehicle.

1.9.2 Software Classification - It is planned that all software programs

will be unclassified. Any classified information processing will t e

minimized and accomp ished using a classifled data oLse separate from the

unclassified data base. lhis data base will be removable with provisions

to erase the memory or physically destroy the unit on vehicle

destruction. Tactical critical software will have highest priority and

will be partitioned from non-tactical critical software based o,-,

operational efficiency.

1.9.3 Programming Languages - For each of general category of processing

(signal, general data) only one programming language will be used. I

MIL-STD-181SA Ada is required for use on all general data processing, fire

control, training, ground support equipment, and signal processor control

systems. It is required that Ada be used wherever practical in all other

systems (i.e., expert systems, array, and vector processors).

1.9.4 Software Design - A modular software design will be employed ,i.

fa(i l itate compilation of Individual modules, testing, and systei

configuration. The AFV system software wiiI be developed as an integrated

software package. The Utility software will be a subset of the vehicle ,

1,20
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FV Requirement Summary

o INTERCOM WITH NOISE SUPPRESSION

o AUXILIARY POWER

o EXTERNAL LOCAL AREA NETWORK

o COMMON MISSION WORK STATIONS (Driver, Gunner, FV Commander,

Staff)

0 POSITION NAVIGATION (Position, Altitude, Azimuth, Digital

'.% support)

o ARMY COMMAND AND CONTROL SYSTEM (ACCS) INTERFACE

o VEHICLE DEFENSE SYSTEM

o DATA DISTRIBUTION (EPUU, SINCGARS)

o AREA COMMUNICATIONS (Mobile Telephone)

o COMMUNICATIONS CONTROL w/CEOI

o COMBAT NET RADIO (Short Range, Long Range)

--' o BATTALION AND BELOW COMMAND AND CONTROL (B2C2)

o FIRE AND WEAPON CONTROL

o NBC (Detection, Protection)

o FIRE EXTINGUISHER/SUPPRESSOR SYSTEM

o ENVIRONMENTAL CONTROL/LIFE SUPPORT SYSTEM

o TRAINING MODULE (Operations, Maintenance, Mission, Shoot)

o MISSION EQUIPMENT OPERATIONAL SUPPORT MODULE

COMBAT SERVICE SUPPORT STATUS MODULE

o COMMON VEHICLE CONTROL/OPERATION MODULE

o VOICE RECOGNITION SYSTEM (P31)

O EXTERNAL TMDE INTERFACE

% INTERNAL DIAGNOSTICS/PROGNOSTICS

BUILT IN TEST (BIT)

a EVOLUTIONARY COMBAT IDENTIFICATION SYSTEM (CIS)

Figure 1-4

121I
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operational modules. Embedded training modules are planned to be a subset

of tne on-board application software.

1.9.5 Hardware Design - It is envisioned that hardware design will be '.
modular with standard power, data, and mechanical interfaces. Of

particular importance is the atandardizatlon of data entry and di;plj,,

hardware at the FV stations. Hardware components will be designed fo

ease of insertion and removal. Unless explicitly noted otherwise the term .

hardware refers to automation and communication equipment.

1.10 AUTHORIZATION - The preliminary ACRMP was prepared under the

guidance provided by the Director, AFV Task Force (DAMO-AFV). It is the

primary document used for management of computer and communication

resource development for the Armored Family.

1.11 ADMINISTRATION - The ACRMP will undergo evolutionary changes as the

program's plans develop and change through its life cycle. It will be ,

updated periodically before each milestone. Appropriate organizational

elements of the Army will review and provide recommendations. The

Director, AFVTF has overall responsibility for the ACRMP. The Deputy

Director, Materiel Development, AFVTF chairs the ACRWG which will maintain

the ACRMP. S

1.12 ACRMP RECOMMENDED CHANGES - Concerns, comments, and recommended

changes are highly encouraged and should be submitted on DA Form 2028.

Recommended Changes to Publications and Blank Forms or equivalent,

directly to Director, AFV Task Force, ATTN: DAMO-AFV-M/Major Buckstad,

Fort Eustis, VA 23604-5597. Telephone AUTOVON 927-1465/6/7 or (04)

878-1465 to discuss AFV automation and communication matters.

I . 2 2'
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1 13 SUMMARY, GENERAL - Chapter 1 of the ACRMP describes the origins and or

the direction of the AFV program. Figure 1-5 summarizes the objective for

AIV automation and communication system development.

aq

.1=

OBJECTIVES FOR AUTOMATION AND
PHASE COMMUNICATION RESOURCE DEVELOPMENT

Concept Exploration Define operational concept and
requirements.

Conduct Analysis - Validate Requirements.
Top Level Specifications in place.

Draft management plans produced.

MS1 Approval Concept with or without changes.

o(montration and Validation Conduct analysis and design.

Confirm concept selection. 'a

A* Determine concept feasibility.
Refine plans and specification. %

M; Development approval, required changes
,,,

identIfled.

1-01 Scale Development Automation and Communication Life Cycle

Development. -"

Finalize plans and specifications.

SMSIII Production and/or fielding approval,

required changes identified. ,.

Production Life cycle development refinement.

Refine plans and specifications.
Finalize fielding plans.

O eployment Field system.

Life Cycle Support.

Figure 1-5. AFV Automation and Communication
Resource Development Goals

'12
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CHAPTER 2 - REQUIREMENTS ANALYSIS

% bS

2.1 INTRODUCTION

Analysis has determined that computer resource requirements are divided

into three distinct parts, Brigade and higher, Battalion and below CI

functions (addressed as B2CZ, Batalion and Below Command and Control), and

the Vehicle Control and Operating System (VCOS) which is generally

composed of all internal functions. Brigade and higher tactical

automation and communication requirements are handled by the Army Command

and Control System (ACCS). The ACCS architecture will not be redefined in

this document. It is assumed the reader is famililar with the ACCS iI
'
!

architecture. ACCS, B2C2, and VCOS operational compatability is

essential. CZI at Battalion and below levels and VCOS is briefly

described in this chapter to provide the basis for the AFV Required

Operational Capabilities (ROC). Battalion CZI supports the commanders and

staff in fighting the force whereas VCOS assists the soldier in fighting .

the vehicle. B2C2 and VCOS concepts originated from the Battlefield

Management System. However, there is a logical separation of CZ1 and

vehicle control -unctions to allow for parallel development. An

individual Fight:ng Vehicle (FV) may contain a rance of external CI

interfaces depena:ng on the use of te PV at battal'on, company, or

platoon level. All FV's will contain a basic suite o+ intern&! autcmatec

functions augmented according to vehicle type with specialized functions.

Figure 2-1 summarizes the external and internal automation and

communication components for the AFV. This chapter will be modified as

required when the Combined Arms Center (CAC) defines and finalizes the

B2C2 and VCOS system definitions.

2.1
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AFV C4 Components

.

V.

~1

,, VEHICLE CONTROL & OPERATING SYSTEM (VCOS)

INTEGRATED COMMAND, CONTROL, COMMO, INTEL (C31)

ARMY COMMAND CONTROL SYSTEMS (ACCS)

BATTALION & BELOW COMMAND & CONTROL (B2C2) SYSTEM

AFV CANDIDATE MATERIEL SOLUTION

Figure 2-1
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2.2 BRIGADE AND HIGHER CZ.I ELEMENTS

The Army Command and Control Subordinate Subsystems (ACCSS) comprise the

Brigade and above architecture. These systems include:
ft

COMMAND AND CONTROL (C2) Systems

o Advanced Field Artillery Tactical Data System (AFATDS)

o All Source Analvsis System (ASAS)

o Combat Service Support Control System (CESOS)

o Porward Area Air Defense Command, Control, and

intelligence (FAADC21)

z Maneuver Control System (MCS)

Communications

o Enwanced Position Location Reporting System (EFLRS)

o Joint Tactical information Data System (JTIDS

0 3:, e Channel 3rcund Airborne Radio S,/stm '"'INC,3ARS)

..... Z:' -ter C- P-E--.
- 

'"SF

.. . ..- -- --- --- E E T-- ; -O -,- - -4 ,,_~-

possibly CS3MS , plan jor integrated C-_ telow .... ci i: . .,. -te-

mission area. Air Land Battle L -eqL:res Armv '_:mmrad a.d _rt :

Subordinate Systems (ACCSS) to interface with the B2C2 system.

2.4 " -.
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2.3 BATTALION INTEGRATED CI ELEMENTS

ALB requires an integrated B2C2 system capable of capturing command

information within the Battalion Commanders area of influence. Analysis

of Battalion C01 multiple mission area automation and communication

resource requirements indicates a need for automated support in tactical

command and control (CZ), tactical C2 feedback, functional command,

control, and communications (C3), and functional C3 information feedback.

These information elements are displayed at Figure 2-2 along with their

operational location at Figure 2-3. Figure 2-2 presents a summary B2C2

ISdefinition. The overiding objective of this automated support is to save

the chain of command time by reducing manual workloads and improve

information reliability and timeliness. The B2C2 is expected to be a

software system supported by the Vehicle Control and Operating System

(VCOS) hardware. CECOM is the planned B2C2 software developer. CAC is

the combat developer. B2C2 must be tailorable to the commander's needs.

Therefore B2C2 functionality must be capable of support of the myriad of

C2_ functicns within the battalion force. Figure 2-4 graphically portrays

the varying degree of capabilities the B2C2 system must capture at various

,sitions within the chain of command. This figure simply indicates that

--lie CV :mmander's FC2 requirements are less tnat tne tattal:in

-:,,anl er s - :1 rem en: s-. For e'ample: t.-e ,.nit :ommancer nas 2,,

-tel .::e c oule ..nersas 1. e F ., :.-m.manoer ,z--=Y' ~.ve -_ACt,,Cai ,-

2.3.1 Tactical Command and Control

Tactical command and control components and procedures of B2C2 support the

direction, movement, and employment of the fighting force on the

battlefield.

a2.5
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Battalion and Below Command and Control (B2C2)
a

Item Type Battalion Staff Action/ Subordinates Type Dedicated Battalion ACCS
No. Information Content Principal Interest on Net Net Battalion I Below Feeder

I Below Reqt Interface Support

1.0 Tactical C2 Operations Order CDR ALL CO CDR # Voice YES n/a UCS/ALL
2.0 Frago CDR S3 CO MR * Voice YES PLT WICS
3.0 Immediate Info CDR S3 CO COR * Voice YES PLT 1CS
4.0 Immediate Guidance COR S3 CO CDR I Voice YES n/a !CS
5.0 Battle Graphics L3 S2/S4/FSE CO CR Data YES PLT MCS/ALL
6.0 Tactical Operational Status CDR/S3 S1/S4 CO CR * Voice/Data YES PLT ilS/.L
7.0 Information Battlefield CDR S3/S4/S2/FSE

I Feedback Locations I ATTACH CO/PLT/FIST Data YES PLT/ATTACH I.S/ALL
8.0 Mission Capability CDR S3 CO CDR * Data/Voice NO FIST/CO/PLT IMS/ALL

- 9.0 Functional FS Req/Response FSE S3/S2 FIST Data/Voice NO FIST/CO/PLT AFAT S
*10.0 C31 ADA Warning ADA OFF 53/FSE ADA UNIT/CO Data/Voice NO All Elements FAADC21

11.0 I Ime CSS S1/S4 S3 CO/PLT/SO0 Data/Voice NO All Elements, CSSC2
2.0 NBC/DE Attack COR/S3 S2 CO CR * Data/Voice NO All Elements UCS/ASAS

13.0 ADA Msn Results ADA OFF S3/S2 ADA/CO Data NO -- FMDCZI
14.0 FS Results FSE S3/S2 FIST Data NO FIST/CO/PLT AFATDS
15.0 Functional Routine Log S4 53 CO/PLT/SO0 Data NO All Elements CSSC2/ALL
16.0 Information Log Status S4 S3 CO/PLT/SO0 Data NO All Elements CSSC2/ALL
17.0 Routine Personnel S1 S3/S4 CO/PLT/SQO Data NO All Elements CSSC2
18.0 Personnel Status $1 S3/S4 CO/PLT/SQO Data NO All Elements CSSC2
19.0 ADA Status ADA OFF S3 ADA/CO Data NO -- FAADC21 .
20.0 Maint Posture S4 S3 CO/PLT/SO0 Data NO All Elements CSSC2
21.0 NBC/DE Posture S3 S2 CO MDR Data/Voice NO All Elements MCS/ASAS
22.0 RSTA and SITREP S2 S3 CO/PLT/SD Data YES All Elements ASAS

23.0 intelligence Shell Report S3 S2/FSE CO/PLT/SO0 Data YES All Elements ASAS
24.0 Threat Graphics S2 S3/FSE CO/PLT Data YES --- ASAS
25.0 Target Info FSE $2/S3 CO CR * Data/Voice NO SOD/ATTACH ASAS
26.0 Order of Battle S2 S3/FSE CO MDR * Data NO -- ASAS

100.0 Vehicle Vehicle Opns Sys XO S3/B O/ALL NA Internal YES All B2C2t*

S.%

Figure 2-2
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B2C2 Requurement Distribution

Item Type I *On Cdr :c ) XO, : Ptt : Pit :Sc S I Fighting :" _

no. I Infoation :Content & dr 116 6Ldr )t AtSqd hVehicle inOTeigCit vc, , Staff ',: : :Ldr (FVI (Reference the item niaer, on leftS ~.

1.0 Tact C2 Operations Order E E R R NA NA NA 1.0 5 parais, voice reqd, data dist asst desired. * -
1.1 1Brigade interface. "-,
1.2 1 cayslice.-.
1.3 IDigital required, voice assimed, network. S
1.6 IAttached & in area Gigit reqd, voice assumed.

1.7 1 Digital required, voice assumed. ,-..

1.8 1 Cciwnicato with Friendly Aircraft.
1.9 1 Designate who shoots, Candidate P31.

2.0 Frago E E R R NA NA NA 2.0) Voice Required, Dta Dist highly desired
2.1 1 Voice Required, Ota Dist highly desired

3.0 Innmediate Info E E R R NA NA NA 3.0 1Plain text.
4.0 Imiediate Guidance E E R R NA NA NA 4.01 Plain text.
5.0 Battle Graphics E E R R NA NA NA 5.01 Blue Force, terrain desired
6.0 Operational Status E E R R NA NA NA 6.0 1 Unit Rollup of essential information.
7.0 Battlefield Locations E E R R NA NA A 7.0 1 Friendly locations. *

7.1 1 Six digit grid, Amiith I Alt for Shooters.
-.2 1 Unit Rolluo.
7.3 ) Proble Areas. P
7.4 1 Attached or operating in Bn Area of Opns.

5.0 Mission Capability E E R R NA NA NA 8.0 ) Mission ready or Not ready.

8.1 1 Ready to fight.
8.2 Unable to fight. "

9.0 FS Req/Response E E R E E 0 NA 9.0 Indirect Fire, Naval or Air Support. /

S.1 I Call for fire.
9.2 1 Rounds on or not on the way.

9.3 1 FS plan distribution support. ,

9.4 ) Use mortars. N-

9.5 1 Rounds on or not on the way.
10.0 ADA Warning E E 0 S D E 10.0 ) Inbound or outbound aircraft in area. "

10.1 1 Preoare to Threat attack.-
10.2 1 Don't shoot.

"".0 Ii d rLS E E L E 0 11.0 Must have CSS, m~ssion required.
h:.0 0/0 Attack E E D E D E ! '.0 I-lit attacked.
ADA nn Results S E 0 NA NA NA NA 13.0 I kDA unit in area, fire nsn results.

14.0 =S Results E E 0 R 0 NA NA 14.01 Results of FS mission.
15.0 Routine Log E E E . E E E 15.0 1 Request for bean, bullets, benzine.
16.0 Log Status E E E E E . E 16.01 Essential eauipment levels. %
17.4 Routine Personnel E E E E E E E 17.0 1 Personnel watter status I requests.
11.0 Personnel Status E E E E E E E 15.0 1 Specific Soldier needs.
19.0 ADA Status E R 0 0 NA NA NA 15.0 1 eapon posture.
20.6 Maint Posture E E E R R NA NA 20.01 Vehicle Readiness.
21.0 IBCIDE Posture E E E E E E E 21.0 1 Current protection level. -

1 22.0 SITUa E E E E E E E 22.01 Situation Report. ,.

23.0 Shell Report E E E E E E E 23.0 Threat incoming indirect fire. .-..

24., Threat Graphics E E R R NA NA NA 24.0 Red Force pictures, Ave of approach, locations.:
25.1 Target Infe 25.0 1

-. z. Order ef lattle E E 0 0 NA NA SM 26.0 Threat commition.

Figure 2-3
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C4 Relationships 
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4-.3.2 Tactical Information and Feedback
"IV

Tactical information and feedback is the receipt of tactical command and

control information or status. Data bases are updated and printed or

visual reports are provided.

.3.3 Functional C31 A

Multiple mission area (such as engineer, fire support or air defense)

direct support information must be processed and provided to the chain of

command.

2.Z,.4 Functional [CZ1) Feedback

Foremost in C31 feedback is the acknowledgement of receipt of functional

C31 mission support information and data.

2.3.5 Reconnaisance. Surveillance. Target Acquisition (RSTA), and

Intel liaence

The -V mL'-st be capable of recevin tactic:! intel!cense zmd ce\,el_ i "-

the tnreat itue

9.-

2.12
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2.4 AFV VEHICLE CONTROL AND OPERATING SYSTEM (VCOS)

The AFV Fighting Vehicle requirements for automation and communication

includes potentially 17 major subsystems and modules. VCOS is the

electrical system architecture (automated, communication, and interface

components) resource manager capable of painting a well organized standard

picture for the FV crew. Figure 2-4 shows that basic VCOS functions

remain the same or slightly increased based on the FV support position in

the chain of command. Figure 2-5 shows the VCOS basic elements and

distribution across the chain of command. Figures 2-6 and 2-7 show the

distribution across the AFV fleet and summarizes the competing

requirements for bussing and communications that must be supported by a

VETRONICS architecture. It is expected that the. VCOS will host or

ep directly support the AFV required 82C2 system. Tank and Automotive

Command (TACOM) is the expected government VCOS materiel developer. CAC

is the combat developer. Discussions concerning VCOS hardware, software,

firmware, communications, and modules follow.

2.4.1 VCOS Software

VCOS software runs cr manages the ARV suosystem components tied into a

common VETRONICS data bus(es) and architecture. The V'C03 software

provides all automated internal vehicle LunctiOns and the inerfe+:e t:

B2C2 and ACCS functional systems. .

2.4.2 VCOS Hardware

The VCOS hardware provides hardware access to the VETRONICS bus and

computer memory and storage for executing vehicle and fire control. It
must support ACCS functional and 82C2 software/hardware. All hardware

must be hardened against the directed energy threat.

XV-II-13
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'CP

AFY Control and Operating System Distribution P

Item Type 1, Bedr C4 XO, :Plt :PIt lediFighting
N. nformation Content A ~ Cdr 156 Ldr Sgt Sqd IVehicle: NOr!ESICOMAWE S

Staff U Lr (FV) (Reference the ite number, on left)

,xincmontus

:100.0 VE4lIQ.E Vehicle Opons, Sys E E E E E E E 100.0 1 Integrated and controlled vehicle opeatieMs.
101i.0 CONTROL Data BusControl E E E E E E E 101.0 1VEROtdlCS Architecturt, ALL AFV.
102.0 and Diagnostics E E E E E E E102.0 I Automotive and Electrical Sys Status.
103.0 OPERATIONS Prognestics E E E E E E E 103.031 Equipment about to or gay deadline vehicle.
104.0 Weapon Control 0 E E E E E E 104. I Integrated fire control system,
105.0 Environment Control E E E E E E E 105.0 1 Inside temperature, tire extin and NBC protect..
106.0 Vehicle Status E E E E E E E 106.0 1 Organized vehicle sumilarized status.
1101.0 Comunications E E E E E E E 107.0)1 External ccmunication support.

* 101.0 Training E E E E E E E 108.0 ) Emedded, 3 levels of expertise auto control.
100.0 Vehicle Defense R R R R R R R 108.0 1 Integrate detection I reactive sys suites.

100Work Stations E E E E E E E110.0 1 Integrated Duaty work station w/ auto suppoirt.
111.0 Mission Support E E E E E E E 111.0 1 Mission automatic support.
112.0 Network Support E E E E E E E 112.0 1 Unit level tied together for conimo support.

f12.8 Position Navigation R R A R R A 0 113.0 ) Location.
1140Crew Comnication E E E .E Z E E 114.0 1 Communicate within Fighting Vehicle (FYI.

(15.0 Special Equipmt E E E E E E E 115.0 1 Special mission support equipment.
' 40ACCS Interface E E E R R 0 0 116.0)1 Army C2 System Interface.
.0 poll Sot, EuigAUn E E E E E E E 117.0)1 Maintain Operation of equipment.

E* Esnatial, Rs Reqired, Ds Desired, O Otional

v~i~t~~iioi.APIU OPF-RAIIN4 SYSTEMA IVCOSI ELth&NTS

_OSI lyee I in lorxaaon I9ljc Staff ACtion/I Subordinates I Type I Officauog I W;itulieri I -7ACC7S o
I item I information I Content Principal I Interest I en Not I Not I sattal Ion I I Oil.. I F00der I

Ii I

to I nt___T7"7flVAL N I Alli I .e7V~
101.0 1 Control AI Oats Out control I1 SIGOro I S3/i&W/ALL I NA I Internai I YES INA I IVIS~i .. I

lU .uwerations I W. te SI~CFFT1775fMWMA.LL AIItra E NA I lviS

i-. I Sygie i !r.emtc, SiC0 OFF 53PI/O/ALL I NA I Internal I YES I NA I____ Iil Ii%
* 04O...C.i I aso Cnto ".. Si - IO/ALL - * - rNA -- Iini.onal1tii -. I NA -- Iii 1

1011.0 i 1 1"1n'rrment Control: S3 i 94hUMO/ALL I NA I Internal I YES I NA I vil I

101.0 L I Comunications SIG OFF I ii1/111114ALL I N I imv-w'I.~~iI As required I Vii I
I Ir;s birIoane MA I -T--2r-----------r-I -------------1--r- -r-1, I A I =vi

050II ve.ifle nse Si I ALL I NdA I Internal I YES I NA I IVii I
v i. Work Stations ISICG OFF I SWOW/All. I "A I Internal I YES I NA i vii

11. loe upr S3 I ALL I NA I nenl IVi crqie IS Ii
112.* ~ ~ ~ w I........N m Sw rt 'ISCOF I 5SiIIALL.I Uni . - .- " Yf I'Aui i~ouired vi r

*1 i1 Position Noeyleeolf S1 I ALL I NA . I ? I YES I ? I lI/I9 I
... i Ite I.AefO~~CA ALL I e - i- - -- T , r r V g

lISA. 1 1 secial i quistatt I S3 I &/AL. I NIA I MA I YIS I NA I Iili I
Ii~~ A C ~ lta ta L~ 1W/A L -A ---A T YES I NA I vIl ',-

fly.$ I i 11'""? support 1 S3 1 @W/ALL I NA I HA I YES I NA I Ivis I
I 1 4o~r~ on-Tterve,icle ------1. -~~C5~ T

............................................................................................................................................. C.

Figure 2-5
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VCOS VETRONICS Architecture 'S

' Ii I - 1: fll . ;2l11: 111.1 1. 1 110 m.o t A I WX J: 11111.6 211.4 .! m 214.3: am, 1t 1.8 A.: I m . O aL .: S ' .0 1 U.1o
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NAI IIIW o I 3 1 lI U t Al=U : a ta.LI I 
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o M- i LIFE YOM : 1-TI 1: T:' t- I [ i 111111 e :11

:lIN II OF F19 N 111 0 2 1 e E E IEI Im: ::miaF; t0:? .. ,,.:: :L o, y::O~ L1 e I

: I EPlT Iti aa I I I0 U I 3

*P0.1 l iai £ i O ! I ol

PINK IiIt i 3 0 I I II I Itc 1 It I t! .: Pat,. a ii a o i ! S f Ima a C 0 S I US
l

" 1 1 E f f I I 1 0 f I 1 0 1 E 1 i 1 1 a I

: il 1I LI t E*Ia i 1L. 3v tai I I
aIX. 9 i I f I a Ii I 30

. 0111 1 1 a a a E 1 I I E O E E I a 0i
"i -%U11 us Wp or I a Ile:c moamI cEa a

4 .3 10 0 3i I l I , 0 1
P04 is m s o I E fl i f a 0.F

** : - m i C a a 3 m a 3a c i c e ma
a1 1 li p,. 1 c 1c ! a I I :

.* : -t i a ao rT C [01 c | c * I ca ;
c Is I a E Cs 0Is E I E

3 1 11 1 * 0 I £ 1 1 80 £ £t c O a me
1:e4 3. ta 1 11 1 i ma cc c a 1 alo I 1 m

11 . 1,1. S M,
:1 001 to* a a E c i a I I I C E E I 0 t E Ego

'N IT Is Is E Ec c aE 1 a c 0 1 1 1 a a c ,

, 2V I m Ic c m I I I as I 0 1 aE Is . I aaI
jf r4 2 m ( E Il o mE m Is a 1 E 1 1 I ~

a I I aiim. aI a a Is f a a I a I C E

,%

Figure 2-6 "

XV-11-17

UNCLASSIFIED



4.

'(4* P
.~. %

4.

~ 4%
... ~.., .%

I

A

I
.4

'P

p

'P

(THIS PAGE IS INTENTIONALLY LEFT BLANK)

* .4
4.4

-. 4
*4

1%

.4.-.

.4.
.4--
-'P

'P
4-
-- 4

.4

-'4-

.1
'.4
'p.
-p*44*
.4.

4.j.

t
a,-
* -4-.

* 4%

'4%

~ ..- , p.

p

.-- 4-..-.-4~-- *~.'%%4-a.a*.*.'.*. -a------ -~ .
4. .i.- .4.4.t ?'P'P 'P J'P.d.d',~~X -p..



AFV CRMP 1 SEPTEMBER 87

VOLUME XV REQUIREMENTS ANALYSIS

AF'V Mission Module Distribution

:ltmwTV" Tye: hCirlC4 10, Pit Pit Sodi Fightaime
U6. Ifo capability :11 Cdr ri-. Ldr Sqt 1 Sod Vwe,,cl* I Nm5/mem

Staff : Ldr (FV) (Rofoence tho iti now, on luft)

FV PNubr Moduaale Distribution

11 FV-2 IW FIh4T 1 I IV) x I x x I I'

2: F'J-8 RENVY :2
I3 FV-1 TAN X X: X X :3

4 FV-2 SAPPER it i x x i 4
5 FV-2 REO I: x x x : 5
:s FV-Z 2 EW It x :6 l

73 FV-2 FISTL : t I
I9 FV-2 AMi it : :

10: FV-10 : BRIDGE : x x 10
II1 FV-3 LOWI : . x : x 11
:12: FV-3 : LOSAT : x : x :12
13 FV-?? CO~k7S W83 VB 10111): I x x 13 t14: FV-Ii Cal x :14
is5 FV-5 HOWITE x :15
1S FV-7 RERI i x 16

S17: FV-7 : RESIFPY I 1 17
is: FV-7 REtE is::1
i19I FV-7 Mil I f xis

1 20: FV-7 : lRS x I 20

22: K- 7 M NID : : x: x 22
* 23: Fq-7 MOTAR x : 3
*24: C14-7 MD 24
* 1: FV-4 MLS AT/AD x K :

26: -i CV :1: x I : :2
,7: - ETAS 7 : ::?-
I8: iy9 :EW : : : : ::28
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2.4.3 VCCS Firmware 0

.0

Hardware items containing microcode programming will be supported by VCOS I
when performance requirements dictate.

2.4.4 V!CS Communications

For the purposes of integration ACCS communication subsystems will be

treated as a VCOS component. From a E2C2 requirement definition point of

view communication subsystems (except the intercom) will be treated as C2

comoorerts.

2.4.4.1 :ntercm 

'he FV intercom susDsystem provides internal voice communications to all L

crew members. :ntercom should be capable of operating combat net radio

operations and be crcduct improved for voice Icomputer] recognition.

2.4.4.2 1 'y:llarv Power

IS -eCLt' red to k:o t to.A e:r-.- Z_&!. Z.

- - :.> . r a m _ ... .

4~~C E?, - Ml, aiN = "

rl.

At the unit level, communications support is provided by the local network

through PhYslcal connection (wire, fiber optics, etc) or data

-oMmuni -at. ins.

%'

2.20
XV-II1-20
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2.4.4.4 Mission Fiahtino Station

Each FV crew member operates a driver, commander, gunner, or staff member

station that provides information and accepts commands for the operation

of vehicular and external functions appropriate to that station. Fighting

Station components include displays, controls, input, and output devices.

This station will serve as the soldier's integrated cockpit. (See para

2.5, Standard Crew Interface).

..2.4.4.5 P'sitlon Navioation

This subsystem provides accurate positional and navigational information

based on the FV mission.

2.4.4.6 Army Command and Control System Interface

The ACCS generally provides C at the Brigade and higher levels. Selected

AFV subsystems may contain ACCS modules to support their specific

m.ssion. For example: the Fire Support Team (FIST) will have a AFATDS

module End the Resupply module may have a CSSCS module. This ',OCS design

- module mv ,-ontain : ,e B2C2 system.

Active defense with passive and active sensor subsystems will e comzuter

assisted to provide h:gh speed defensive solutions based on the FV's

available offensive and defensive weapon systems.

2.4.4.8 Data Communication

Internal data communication is supported by the VETRONCS bus

architecture. External data communication is supported by local combat

net radio, and area communications.

-J. XV-II1-21
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2.4.4.9 Area Communication

Area communications networks provide communications to higher and lower

units. Area communications will be used primarily by the chain of

command.

2.4.4.10 Voice Communication

Voice communicaticn -aoiatility is orovi:ec by area, local, and intercom

systems. Voice communications is required for all AF subsystems.

2.4.4.11 CommLn.catn _nt- rol

Manual and automated pr-oCLedreS and oroticols are used to maintain contrzl

01f conmunicat ons systems. This control t-Anct on will have a

pricritization capabilitv.

.L.4.4.12 Fire and Weaoon Control

r E r- z t r- 3 E iT' Z . ... CLI Sl t C-,

.~~~~~~~~- - - -- _i-.--_- ------
-

-- - -. e--Z---.- ------ --- ---

re and eng.ne temoe-a-uLre, iae ---- c -. -

modules comprise this system. "

XV-II1-22
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2.4.4.14 Embedded Training

Training covering all facets of vehicle control and operation are embedded

and available at vehicle fighting stations. Embedded training should

cover the ability to shoot, maintain, and operate the vehicle.

Maintenance and operations training modules are family common. A special

mission support module should be available for special equipment and

operations. See paragraph 2.5 for further information.

2.4.4.15 Special Mission Suoport Module

Specialized vehicles such as the Bridge subsystem will require a special

software/hardware module for bridge erection and recovery. Another

example is a remote piloted vehicle control module which may be housed in

the AFV command group or intelligence vehicle.

2.4.4.16 Combat Service Suoport Module

This module will provide automatic (or on command) vehicle status to a

high echelon of command. This module should be compatible with the Combat

Service Support Control System.

2.4.4.17 Automatic Loobook

The family common required automated logbook compiles maintenance,

diagnostic, and prognostic information for the AFV. Logbook data and

module must be compatible with test maintenance and diagnostic equipment

(TMDE) and be able to capture Built-in test data from VETRONICS

subsystems. The prognostics module will initially capture vehicle sensory

data (fluid and power levels) and technical manual (TM) repair schedules

to project problem areas via display or audio signals. Prognostics module

computational power must be preplanned product improved (P31) capable.

. The automatic logbook should have the capability to run as a background

task without degrading mission priority automation and communication

systems. XV-11-23
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2.5 AFV STANDARD CREW INTERFACE - HUMAN FACTORS ENGINNERING

The number and complexity of the automated functions available in a
Fighting Vehicle (FV) requires a standard crew interface to be developed

and imposed on hardware (data entry and displays) and on applications

software (to include embedded training) in the FV. This level of

standardization is envisioned to reduce training costs.

2.5.1 Human Factors

The standard crew interface will specify standard formats, sequences,
procedures, performance criteria, meanings, responses, colors, audibles,

and functions for software and hardware interaction with the FV crew.

2.5.2 Embedded Training

In addition to compliance with the standard crew interface, embedded

training standards for on-line help functions, tutorials, practice

sequences, performance evaluation, audits, and template or macro functions

will be specified and implemented. Developed embedded training will

support vehicle and crew operations, vehicle maintenance, and conduct of

ire. Collective training (above vehicle crew level) will be initially
supported by a tethered local network. A stand-alone (non-AFV comouter

may be required to drive the system. User and maintenance cocumentation

will be developed concurrently. The Combined Arms Center will aevelop

common training requirements while the TRADOC schools will ensure mission

unique requirements are properly developed. The AMC developer is to be

determined.

2.24
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2.5.3 Standard Crew Interface Specifications

The Interface Control Board (ICB) and Human Factors & Training Board

(HFTB) operating under the Automation and Communication Resource Working

Group will be responsible for the development and specification of the

standard crew interface. The HFTB will also represent the ACRWG in

training and other human resources matters.

2.6 METHODOLOGY

The methodology for identifying proponent agencies for management of the

development and support of AFV C3 resources relies on the analysis of

requirements. Figure 2-8 shows requirements, responsible agencies,

planned deployment level, and level of FV need for each capability.

"°*- Requirement analysis, refinement, and development will be a continuous

process throughout the AFV life cycle. This cycle will be supported by

the AFV Technology Assessment Program to ensure state of the art and cost

effective technology (and system) are captured for the AFV.

2.6.1 Proof of Frinciple (POP) Phase f.

identified activities (Chapter 3, Program Management) will play an

important role in the specification, design, and acquisition manaaement of

the AFV computer resources. During the POP Phase of the AFV acquisition,

three independent contractor efforts to this analysis are e::pected to

contribute to the final methodology for development of the automation and

communications resources needed for the AFV. POP will be completed for

the initial AFV fielding by FY 89 when Milestone I/If decision will be

made. At this time, AFV products as listed in Appendix E, AFV Requirement

and Planning Documents will be completed.

% 2.25
XV-11-25
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Project Integration Required Actions
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2.6.2 Development Proveout (DPO) Phase

During DFO, the aevelopment of automation and communications resources

will depend on the selection of a

VETRONICS architecture and its specification, the specification of the

Vehicle Control and Operating System (VCOS), and the specification of the

interface to the Battalion and Below Command and Control (B2C2) C31.

functions. Cand:oate preplanned product improvements (F'1) or engineering

changes will oe developed or tested for future AFV fielding.

2.6.3 Productior Deployment (F'iD) Phase

During P/D of the AFV, rapid and effective support of automation and

communications resources will be critical. The establishment and a,

Operation of the L-E C during DFO will permit this key organization to

mature early and to develop the management and techniques for effective

software support througnout the life cycle of the AFV.

2.7 SUMMARY. REOUIREMENTS ANALYSIS

-ra- n vs is o; ,-eoLirements is based cn internal anc e'ternal neecs 4cr

a ct:),nation n, : ommumicai1on as Oerived from vericle -ontrol and CA
*_=l . Arnl '. AF r eoralec E- rer c Utilsh'e il1 :or .air "*

-e z - :"- zt, -1r. an rommtennaterors Ze..i-ement-s. I
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CHAPTER 3 -- PROGRAM MANAGEMENT -

P

3.1 INTRODUCTION - This Chapter of the ACRMP addresses overall AFV

computer resources planning and philosophy, and Identifies Army agencies

and organizations that will be involved in the requirements refinement,

acquisition, test, and support of the AFV automation and communication

resources.

3.2 PERSONNEL RESOURCES

.4 '. AFV Task Force - The Task Force staffing will remain relatively

stable during Concept Exploration. All automation and C11 should be

brought to the attention of the AFV C41 project officer (para 1.12).

fwtijre organization staffing will be determined at a later date.

Potential staffing may include appointed representatives from supporting

Ik 0 ,.onrands.

3.2.2 Supporting Commands - Supporting commands are required to appoint

as a minimum a primary and alternate point of contact to support the AFV

automation and communications program. Command Action Officers are

' ,tcted to manage analysis, design, and planning within their respective

;omnjands In an expedited and non-traditional manner.

A: MANAGEMENT RESPONSIBILITIES - The implementation of the AFV

acquisition strategy requires intensified management effort. Traditional

-equential management techniques will not suffice. The scope of AFV Is

large, resulting in diverse combat developer requirements combined with

' u it le system engineer or materiel developer approaches to system

s,ilutionc; Minagement and their designed representatives must do their
r,ort to insure that during:

3.1
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MATERIEL DEVELOPMENT PHASES OBJECTIVES

CONCEPT EXPLORATION DEVELOP CONCEPTS*, DEFINE R7QUIREMENTS,
TOC, LEVEL SPECIFICA TIONS*. MANAGEMENT
PLANS*, TRADE-OFF AND FEASiBiL '1
SrUDIES*, SYSTEM REQUIREMENT REVIEW.

MS* CONCEPT SELECT ION.

DE!MONSTRAT ION VALIDATION CONFIRM CONCEPT SELECTION, RiSK

REDUCTION, REFINE REQUIREMENTS.
PROTOTYPES, ESTABLISH FUN C T iNSi
BASELINE*, START DEVELOPMENTAt
BASELINE*, PRELIMINARY SYSTEM DEStIN

SPEC IF ICAT ION REFINED, CED TASL- I,
ENGINEERING CENTERS, PREL.IMINARY DEtsW~N
HEV IEW.

MS I FULL SCALE DEVELOPMENT APPROVED.

FULL SCALE DEVELOPMENT COMPLETE SYSTEM DESIGN. PROGRAM AN
F:ABRICATE, FORMAL TESTING*, CRIIIA[

DESIGN REVIEW, MANAGEMENT Fl[AN-.t
FIELDING PLANS*, MANUALS*, TElI ANi

CRITICAL DESIGN REVIEWS, E ,i[AHLI.'-H

PRODUCTION BASELINE*,

MS II PRODUCT ION (DEPLOYMENT) DECISION

PRODUCT'UN POSSIBLE CHANGE REQUIREMENTS., CONTINulH[

LIFE CYCLE ACTIVITIES*, SYSTEM DELIVFH
AND TEST, MANAGEMENT PLANS*, FIELD.LY,
PLANS.

.DEI'LOYMENT FIRST UNIT EQUIPPED, CONTINUFO LfF[

CYCLE ACTIVITIES. PRODUCT IMPROVEMENTS,
PREPLANNED PRODUCT IMPROVEMENTS

*(iarrielj forward tu the new phase for ref inement and Update

AI'V Management Objecti yes

F Igur e 3-1

3.2
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A. Concept Exploration - Requirements are defined and analyzed,

R Demonstration Validation - Requirements are confirmed and design

.% completed,

C Full Scale Production - Programming, fabrication and testing is

ormpipeted with supporting soldier documentation and finally, during

D Production and Development - The system is ready for fielding and
ite cycle support is workable.

A V automation and communication resource development objectives, Figure
3 1, must be attained

3 3 1 Director, Armored Family of Vehicles Task Force (AFVTF) - The
)ir ector, AFVTF has the overall responsibility for the life cycle

manaqement, development, and acquisition of the AFV computer resource

'ems, and is responsible for maintenance of the AFV ACRMP. The Director

,A' nitiated the establishment of an Automation and Corinunication

H' ,mrces Working Group (ACRWG) to aid in the preparation and maintenance

.If the AFV AACRMP. The primary functions to be performed by the ACRWG

- ,, de, but are not limited to, the following:

A Plan for the development, test, integration, production, and

iupport programs and set the criteria for decisions based on all

factors that could affect the system life cycle. These include:

0 Operational and support concepts for both hardware and

software resource Items.
o Economic constraints.

i Technology and risk assessment.
I Tradeoffs between hardware and software app ications.

Scheduling
Total vehicle electronic architecture integration.

H 1
"pew system integrator and contractor progress during system

dii-jelopment and integration and maintain procedures to ensure

deployment of the system within program goals.

rsur e timely completion of development and operational testing,

",l coordinate the test results with the responsible agencie..
-5

3.3
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D. Ensure that computer resources are properly integrated in tr.,
overall AFV system thereby providing for the functionai capatjiiV

2 requirej r the autcnlated rattlei,eld environment.

E ResolIve 01 compute,- resource conf Iicts that may develop rtit,~
the B2C-, inter- faces an,] the VCOS Fighting Vehicle componert,
Extensive Commun'cat Iori-tlectronics Comrmand (CECOM) and Progr of
Executive Off ,ce # or Corrrnun Icat ion , Conirand , Contrtu. I'll
,r. te i genc e & Electrc'-,IC Warfare ( IEW' coord nator, is cxpectei

*F. Ensure that adequate software documentation is ava I Iat,ie ti
effective user and post-deploy~ment support for the fe ided AF'.

o BIT arid 'MDE 'ntegratior
0 Support of Microprocessors
o Ada/Ada EnvironmEnt Avai lab'lity
0 Power (weight/size)
0 Software Maturity
0 VETRON'CS interfaces and Interconnections
0 D agnost i cs arid or ogno,3st ,cs , scope
0 Data Distribution Conmmunication Capability
u Ligital Mapping or Terrain Standards
0 Battalion Commrand & Control Architecture
Q _entralized vs. Decentralized Software

Development Management
o Design for Test Capability
0 Testing of parallel or concurrent programs
0 a cirrrno n Soldier Machine Interface

o D'o flIar A.ja lab il ty
o A'-CCS 'nte'-face

~ig ur e 3 -2. Risk Concerns

3 3 2 Ta 1n i n gand Doctrine Commrand (TRADOC) -TRADOC is the (.nmt'at

-'e~'j oe' C C), user- Representat've, Trainer, and proponent for the Al',

Programn RADOL is resporsibie for prepar ing and updat ing the Oper at iorval

a ri Or pa-z a t ioa I OO an and t he Requireo Operational Capability

ii.. ,r tie AFV Po- arra The TRADOC designated representati ._ wil

rCc'rt'a' coor d rat e a-d aiiarte A V reauiremprts with the AFVTI -



AFV ACRMP 1 SEPTEMBER 87

VOLUME XV, Cl 28 JAN 88 PROGRAM MANAGEMENT

AFV COMPUTER RESOURCE INTEGRATION

Rt,ron 'ibIe Expertise/Technology

Cormiand

ADEA C3 Testbed, Lessons Learned

AMC Material Acquisition and Management
AM LOM Life Cycle Management-Fire & Weapon Control, NBC
AMSAA Material Development, Acquisition Analysis, and Developmert

Evaluation
AHiL! Fire Control, MAPS
AHI Automated/Embedded Training

ARo Automation, corrmunication, and engineering research
AV5(L1M Avionics Technology Sharing Program

AVSRDA VNAS. LHX coordination & technology sharing

isRLDM Engineer, Power Generation
A User requirement integration, C31 expertise

'l [)A Materiel Integration

iATA Training

iEiOM ACCS, Army C4, TMDE, POS/NAV, B2C2

"RDEC NBC Protective System %

[IDL Army VHSIC, Microelectronics, Displays P'
Tj Digital Terrain and Mapping

SIt -Human Factors, Standard Soldier/Machine interface

I)L Artific,al Intei igence Technology .

, AH1SC Medical System Plans and Requirements
%' ..)M Threat Analysis, ADP Security

IARCOM VISTA, Tech Base Support, Target Recognition

V,' EN Logistics Support

MIOQM FAAOC2I Developers
"[A Operational Testing of AFV

N CD/MD Comunications Expertise
Human Factors Concepts and Doctrine

!iA(FM Vetronics, Vehicle Defense, Automotive Interface, VCOS

f A Opp-ational Testing of AFV Automation/Communication
T Developnental Testing AFV Automation/Cotfrunications

lA Functi, onal Analysis Support

CD, User Expert, Special Mission Area Expertise, User

Representative, Trainer

Tr. (lM Vehicle Environment Control (NBC Temperature Control & Fire

Extinguishing)

I AK. Standard Multicommand Management Information Systems

,..AIS and Logi stic Support P;anning

Figure 3-3
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provide user input, review the ACRMP, and will support the Director in tr~

acquisition, test, and deployment of the AFV. TRADOC subord inate conrnari L
arc, 'dentitied in follow on paragraphs. General responsibilities ncluote

n,'i! are not limited to,

A Corma t def in it ion of the AFV Battal ion and Below Command and
C-ntrol (B2C2) and the Vehicle Control and Operating System IVCO'-i
i~qu irements

B Tailoring of plans and supporting documentation to ensure comm~and,
control, communications, and computer resource planning is focuse1i
or the AFV.

C. Sippor t of the AFV Automation and CLommunicat ions Resources Working
Group (ACRWG).

D Develop and refine user, requirements for embedded training.

E. Develop and refine c orrmoc vehicle driver and conandeT Wc-r k

stat ions.

F. Provides u3er perspective for AFV technical demonstrations or
prototype tests. Periodic reports may be required.

G Courdi1nate wi1t") materiel developers and maintain AVV Ta,k Frirc,
c)iordinat on.

3 -4 3 Army Mt erielI Conmmand i AMC) - AMC is responsible for pruvid~rnL

ovepr al compu ter resource acquisition management gu idance f or Ar ny

Rattle*,eld Automated Systems. Headquarters AMC will review the ACRMVP arid

w i coordinate the automation and commnunication resource and syr.tern

Ponqineering activtes f or AFV and TRADOC, and other Army conmmards,

agencies, and other services as appropriate. AMC will maintain ali

tecrin cal data related to development and acquisition of the AFV and vwi

orcv ide technical assistance to developers, contractors, and users6,

j i red AMC suoordinate commnands are i dent ifiled iin the t~o I oi~r

:agr aoh~ Coenera, responsibilities include but are not ited to

I?

36
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A. lalloring of development plans to support the AFV. Develops AFV
hardware and software development and test plans.

B. Focus the Technology Base to support AFV development and candidate
Pre-planned Product Improvements (P31).

C. Manage AFV candidate subsystem or components integration according
to AFV management plans. Provides cost estimates. %

D. Support ongoing AFV Technology Assessment (see Chapter 7, Plan for
Support) to include the Technology Base and systems under Project
Management Organizations.

F. Interface AMC products with an AFV common vehicle architecture.

Support the AFV Automation and Communications Resources Working
Group (ACRWG) and ACRMP review/update.

G. Coordinate with combat developers and maintain AFV Task Force
coordination.

3.3.4 Combined Arms Center (CAC) - CAC, the integration center, is

responsible for providing concepts, doctrine, and operational environment

guidance for the development and maintenance of the AFV command, control

C2I, communication and computer resources supporting the fighting vehicle

tunctuns, and C2 system tasks.

. 4.1 US Army Combined Arms Combat Development Activity (CACDA) -- CACDA

is responsible for system integration in close coordination with CAC and -1,1
trhe Yask Force. CACDA serves as the lead user proponent and will define P

the AFV C31 Architecture of B2C2 and VCOS.

3.3.5 Logistics Center (LOGCEN) - The Logistics Center is responsible for
th. providing concepts, doctrine, and operational en/ironment guidance for

th development and maintenance of AFV computer resources impacted by

_ upport of the AFV. LOGCEN will serve as the focal point for the

-. '~ er ,e Support Control Systems (CSSCS). LOGCEN will revipw AFV

A-' htect,rp developments to ensure interiace with the CSSCS is

3.7 -
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3.3.6 Soldier Support Center (SSC) SCC develops, reviews, evaluatL,,

and conducts appropriate human factor concepts and doctrine. lrteqrat irf

Center with TRADOC schools, training activities, and other Integrat rj,:

centers for AFV automation and communication human factors analysis. V-t"I.-
3.3.7 Communication and Electronics Command (CECOM) - CECOM serves as thp

focal point for AFV communications, electronic equipment, and Army Command '-I,

and Control System (ACCS) development, acquisition, and fielding support

CECOM will ensure Army Tactical Command and Control System (ATCCS '

interface with AFV required Battalion and Below Comiand and Control (B2C21

system. CECOM wilI develop B2C2 and support AFV VETRONICS Architectijre

integration. CECOMI will act as a lead agency for Commrand, Control,

Corrynunicat ion (C3) and Intel I igence Electronic Warfare (IEW).

3.3.8 Tank and Automotive Command (TACOM) - TACOM is responsible for the

AFV study contracts, automotive equipment, and an AFV common vehicle

electronic architecture, supported by an AFV required Vehicle Control and"

Operating System (VCOS). TACOM will serve as the VCOS developer and lead

agency. Extensive coordination with the Battal ion & Below Command and

Control (B2C2) developers and the Task Force is expected.

3.3,9 Armament, Munitions, and Chemical Command (AMCCOM) AMCCOM perform I
overall life cycle management for AFV fire and weapon control, Nuclear,

Biological, Chemical (NBC) protection systems.

3.3.9.1 Armament Research Development Engineering Center (ARDEC). - ARDEC.

wilI serve as the AFV focal point for AFV fire and weapons ccntrol .

3.3.9.2 Chemical Research and Development Engineering Center (CRDEC) -

CROEC will serve as the AFV focal point for NBC protection system.
I

3.8

all. .
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3.310 Missile Command (MICOM) - MICOM is responsible for special mission

packages for designated AFV subsystems. Coordination between CECOM and

AFVTF regarding the Forward Area Air Defense Command, "ontrol &

Intelligence (FAADC21) system development and integration required.

3 V11 Troop Support Command (TROSCOM) - TROSCOM will work in concert

with AMCCOM for development support of the AFV environment control system

(NBC protection, fire extinguishing, and temperature control).

'. -. 12 Belvoir Research Development Engineering Center (BRDEC) - BRDEC is

responsible for development and support of the resupply manipulator

technology for the AFV.

3.3.13 Laboratory Command (LABCOM) - LABCOM is responsible for monitoring

Army technology base for the AFV program and reports finding to the Task

il jrce Serves the point of contact for the AMC/AFVTF Technology

A,,nessment refinements. CECOM coordination Is required.

:i 3.13.1 Human Engineer Laboratory (HEL) - HEL conducts human factors

qualitative, and quantitative analysis for AFV. Primary advisor to combat

development and materiel development communities on human factor issues.

As the chair of the AMC/TRADOC Robotics Task Base Group (RTBG), HEL wiil

mnnitor RTBG membership projects for AFV applications.

.4.3.13.Z Harry Diamond Laboratory (HDL) - HDL Is responsible for robotics

arnd artificial intelligence systems support related to the AFV. The

AM/TRADOC Artlficial Intelligence (AI) Tech Base Group (AITBG), chaired

t,y HDL will review and monitor the DA/DGD Al Technology Base for AFV

ip ,hrations. Findings will be reported and updated. HDL will provide

r-inmendations for selected portions of the Technology Assessment. HDL

wil assume the AFV lead In Target Acquisition, Combat Identification,

.lrected energy (DE) and electro-magnetic pulse (EMP) protection.

%3.9
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3.3.14 Test and Evaluation CoAgand (TECOM) - TECOM is responsible for all

government developmental testing for the AFV counication and automation i

system. Responsible Include test planning, the conduct of testica, l

specification analysis and result reportin. Scope of testing include

AFV subsystem compact through the entire vehicle electronic architecture. '.A

3.3.15 Operational Test and Evaluation Agency (OTEA)- OFEA is

responsible for continuous and comprehensive evaluation which include

operational testing of the AFV. 0TEA T ill support the AFVTI t)l .ae n
participating In the planning and developing of all operational te!,,nri |Z

required to test the AFV in an operational environment. .

3.3.16 US Army Logistics Evaluation Agency (USALEA) - USALEA will provide

assistance to the AFVTF in developing logistic support planning and will

participate in the review of developnental efforts for logistical

impliIcations and adequacy of Integrated Logistic Support (ILS) planning.

3.10.

3.3.17 US Army Development and Employment Agency (ADEA). -ADEA is

responsible for conmmand, control, and cowwnunicat ions (C3) test ing and._

development. Coordinates with the Task Force for lessons learned and .

ongoing test results.-,

3 3.18 uIS. Army Materiel Systems Analysis Activity (AMSAA) - Reviews the

AFV materiel development and acquisition processes for vehicle electronir:

and computer resources. Serves as the independent evaluitor.

3.10
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33.19 TRADOC Analysis Command (TRAC) - TRAC is responsible for providing

functional analysis support for the AFV program. Performs analyses,

studies, and evaluations of AFV automation and communication

requirements. Provide technical assistance In test planning, requirement

definition refinements, and design reviews.

3 3.20 TRADOC Combined Arms Test Activity (TCATA) - TCATA in coordination

with CAC and the Task Force will plan, execute, and report on operational

tests for the purpose of determining AFV automation and communication

effectiveness.

3.3.21 TRADOC Service Schools - General responsibilities include but are P
not limited to:

A. Develop or refine Battalion and Below Command and Control (82C2)
and Vehicle Control and Operating System (VCOS) requirements in
coordination with the Task Force and TRADOC proponent.

8 Develop plans and specifications for mission specific expert or
decision support systems for initial AFV fielding or as P31
candidates.

C. Monitor AFV materiel development activities and plans to ensure
school or center mission area requirements are properly accounted
for and Implemented.

0. Develop and refine mission unique embedded training requirements.

E. ACRWG support and ACRMP review.

3 3.21 1 Air Defense School - Serve as Forward Area Air Defense Command

Control Intelligence (FAADC21) user/expert. Develop Battalion and Below

Corrmand and Control (B2C2) system direct and automatic interface.

2 " 21.2 Armor School - Share Battlefield Management System (BMS)

el.rtise Continue BMS development for fielding as the optimal AFV P31

3.Al
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Battalion C2 system, (the AFV B2C2 system is the target Battalion ,,

system for fielding). Coordinate with the Vehicle Control and Operatin.

System (VCOS) materiel developer (hardware/software). %.

3.3.21.3 Chemical School - Serve as the AFV Environmental Control System ,.
user expert.

3.3.21.4 Engineer School - Develops engineer computer related resource

requirements. Serve as the AFV trafficability and terrain analysis user

expert.

3.3.21.6 Field Artillery School - Serve as Advanced Field Artillery

Tactical Data System (AFATDS) user/expert. Develop B2C2 system direct

interface at the Battalion and Company levels. Lead coordination with the

Air Defense and Infantry Schools and Centers regarding fire control .--

automation and communications matters. Coordinate with the VCOS materiel

developer.
"p

3.3.21.6 Infantry School - Coordinate with the VCOS materiel developer.

Ensure the VCOS is capable of supporting Infantry requirements.

3.3.21.7 Intelligence Center and School - Serve as the All Source

Analysis System (ASAS) user/expert. Develop pians for direct B2C2

interface.

3.3.21.8 Missile and Munition Center and School - Serve as the AFV user

representative for munitions. Coordinates with fire control combat ard

materiel developers, as required. Ensure ammunition is capable for use

with AFV autoloaders and robotic like manipulators.

3.3.21.9 Military Police School - To be determined (TBD).

3.12
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3.3.21.10 Ordnance Center and School - Serve as user/expert for AFV

diagnostics and prognostics. Support AFV Automated Logbook development.

3.3.21.11 Quartermaster School - Serve as user expert for AFV refuel,

rarm, and resupply robotic manipulators. Maintein close coordination

with LOGCEN.

3.3.21.12 Signal Center - Serve as combat Information, voice, and data

communications expert. Conduct communications traffic studies to support

AFV 82C2 and VCOS systems.

3_3.21.13 Transportation School - TBD.

3.3.21.14 Aviation School - Monitor AFV development requirements to

eii.ure ground-to-air and air-ground communications are planned for and

Pffected within the AFV C31 Architecture.
Il

2 3.21.15 JFK Special Warfare Center - Review AFV automation and

corrmunications plans to ensure AFV specifications, designs, and products

will not prohibit special operations in a close combat heavy environment.

1.3.22 Intelligence and Security Command (INSCOM) - INSCOM is responsible

f,,r performing a threat analysis of the AFV and to provide advice and

guidance to the AFVTF, ACRWG, and Material Developers regarding system

cecurity.

.1.3.23 Information Systems Command (USAISC) . - Serve as the primary focal

point for Standard Multicornmand Management Information System (STAIEMIS)

hardware and software. Provide necessary technical and managerial support

forr potential future plans to interface the B2C2 system with the

appropriate STAMMIS, via a common communication medium with selected

combat command and control system(s).

3. 13
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3.3.24 US Army Engineering Topographic Labs (ETL) - ETL is respornsible

for development of e lectronic map representation and topographic tools for '
AFV. Will coordinate a data base design and software tools for AFV

%tactical use.•

"a

3.3.26 U.S. Army Health Services Command (HSC) - HSC is responsible for

developing VCOS medical embedded systems. HSC will coordnate with the

designated TRADOC AFV subsystem representative and develop user plans and

documents for a tactical expert system for AFV ambulance and Battalion Aid i,

Station use.

3.3.26 Aviation System Command (AVSCOM) - Coordinates an Avionics
technology sharing program with the AFV Task Force. Expected particpants

are the Avionics Research and Development and Applied Technology Labs.

3.3.27 US Army Research Office (ARO) - ARe is responsible for focusig 'a

automation, communication, and engineering research effort toward AFV

support and planning. Will ensure automation support in the fore? of

ernbedded training Is Incorporated Into training plans with planned. ,

functional growth.

3.3.29 System Integrator - rhe specific responsibilities of the AFV

System Integrator (PEO or Task Force contractor for system""

Engineering/Technical Assistance) will continue to be refined during the

AFV materiel acquisition process. Anticipated responsibilities include: .:

A. Planning and Implementing the design, development, and producto n
of the AFV n accordance with the AFV requirement and contractual

baseline.

3.14
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B. Direct and control the efforts of the ACRWG Integration Team for 'p

the Integration and test of AFV computer resources.

C. Conduct design reviews in accordance with the contractual
baseline, development schedule, and good engineering practices.

D. Establish and execute an Independent qualIty assurance program for

the contract.

E. Ensure that necessary communication and computer resource

documentation is produced, maintained, and controlled during the ,.
development and production phases of the contract. .'

F. Ensure that all deliverables specified in the Contract Data
Requirements List (CDRL) for the computer resources are produced

and delivered in accordance with the program schedule and
contractual baseline.

,%

G. Provide support for the resource items as specified in the

contract.

H. Ensure VETRONICS interface and integration.

1. Ensure conmnand and control supportability. -

J. Coordinate the acceptance testing and maintenance of any r'
commercial computer resource items for Integration with contractor
developed software.

Until a System Integrator is designated, these functions will be

accompl shed by the Automation and Communication Resource Working 6roup

(ACRWG)-

3.3.30 AFV Working Groups and Boards - AFV working groups arid boards will

support the AFVT: with top level guidance, advice, and technical expertise

in speciF Ized areas.

3 3' 30 1 AFV Retired Board of Governors - The Retired Board of Governors

will periodically review AFVTF programs and progress and will make

recommendations to the Task Force pertinent to the AFV program.

3.15
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3.3.30.2 Removed - reserved for future use.

3.3.30.3 Automation and Communications Resources Working Group (ACRW6)

The ACRWG will act for the AFVTF on those matters pertaining tj ttN,

development and fielding of automation and communications resources fur

the AFV. The ACRWG will operate supporting boards and committees and will

maintain this ACRMP. Review the ACRWG Charter at Appendix C.

3.3.30.4 AFV Test Integration Working Group - The rest Integratimn

Working Group (TIWG) will act for the AFVTF on all matters involvinq

testing of the AFV or its components. The TIWG will support the Test dnd

Evaluation Master Plan (TEMP) development and review the ACRMP for

specific automation and communication resource testing issues.

3.3.30.5 AFV Maneuver Working Group - Will assist in the AFV automatiorn

and communication requirement development. Reviews AFV requirements

documents to ensure integrated Command, Control, Communication,

Intelligence are properly addressed and provides recommendations to

improve the ACRMP.

3.3.30.6 AFV MANPRINT Working Group - The MANPRINT Working Group reviews,

develops, and resolves AFV human factors issues. The family corrrnon

soldier/machine Interface Is of primary concern. This group will review

the ACRMP to ensure human factors engineering Is properly planned.

3.3.30.7 AFV i-ogistics Management Working Group - The logistics Group is

primarily responsible for assisting in AFV Logistic Management and

Acquisition Strategies. This group will review the Integrated Logistiu:,

Sunport Plan (ILSP) and ACRMP to ensure consistency.

3.3.30.8 AFV Analysis and Simulation Working Group - This groul, is

' responsible for developing supporting analysis and simulation Ior

3.16
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modeliing) etfort for the AFV concept formulation process leading toward an

AFV required operational capabilities (ROC) document. This group will

insure C31 requirements are incorporated In the analytical efforts.

.3 30 9 AFV Training Development Working Group - Training requirements

rind development efforts will be initiated and monitored by this group.

3 3 31 Government Management and Working Groups - Applicable Government

management and working groups will participate in the development of the

AFV and will ensure that related system developments conform to the AFV

proqram

*3. 31.1 General Officer Steering Committees (GOSC) - Selected GOSC's

will provide guidance on the direction and integration of related systems

dcve I ,pment.

3.31.2 Standard Army VETRONICS Architecture (SAVA) Management Steering

('nmmrirt-ee- The SAVA steering committee will be responsible for providing

guJ idance and direction to the VETRONICS developers in support of AFV. The

SAVA comm ittee will closely coordinate with the Task Force.

3.3.31.3 Army Command and Control System, Life Cycle Software Engineer ing

(ent ers The ACCS Life Cycle Support Centers (or centers for Life Cycle

Enginef'ring) will provide data and assistance to ensure that the AFV

intr faces correctly with external battle control automated functions.

ReviPws ACRMP for content accuracy and provides recommendation for

djcuient improvement.

3. 17
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3 3.31.4 Robotics Tech Base Group (RTBG) - The AMC/TRADOC RobcAt

Technology Base Group, chaired by HEL will identify robotics ter.hn,, .

and assist in requirements development for AFV. The RTBG will review t,.

ACRMP to ensure robotic developments are properly managed withi the Al.',

pro ram.

3.3.31.5 Artificial Intelligence Tech Base Group (AITBG) - The AMC/THADl,

Artificial Intelligence (AI) Technology Base Group, chaired by LABCOM

(HDL) will assist in requirements development and Al technoluogy

applications for AFV. The AITBG will review the ACRMP for Al technira

management technique completeness.

3.3.31 .6 Other Working Groups, Committees and Management Boards

Numerous working groups, committees, and management board-, Pxi,,

throughout the Army. These groups are required to review their miso or,

charter for AFV applicability and report their findings to the AIV lask r

Force.

• .1'

3.3.32 Army Program Executive Officers/Programs (PEO) - It is anticipated

that PEO and associated Project Management (PM) organizations will pla a

vital role in AFV development. The Technology Assessment (first

published, Feb 87 and provided to AMC) determined a myriad of automation

and communication systems under PEO development, at or near fielding or

undergoing preplanned product improvements are applicable to AFV. Many

have direct application or interface witn the AFV program. The Task Force

goal Is to maximize integration. Figure 3-6 lists the candidate

aoplicable offices. General PM or P0 integration responsibilities include P

but are no' limited to:

A. TRADOC System Manage- coordination in AFV matters.

3.18
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R Provide AFV Task Force system, subsystem or component milestone

informat ion

C. Furnish results of technical demonstrations and other test in

,;upport of the AFV Concept Exploration and Demonstration Validation
• Phase

D Update PM or Project Office (P0) plans to support AFV schedules.
Recorrmends AFV milestone changes or improvements.

F. Review AFV program management documentation to include the ACRMP

for completeness.

F Support the Task Force ongoing Technology Assessment efforts.

Identify critical issues and preplanned product Improvements (P31).

G Update communication and automated system resource management
plans to ensure planning interface with AFV.

H. Provide technical assistance to the Automation and Communication

Resource Working Group (ACRWG).

. Provide technical data and specification concerning: size,
weight, power, and operational considerations for tactical vehicle

integration efforts.

J. Define current system, current and projected capability to
intertace, and interconnect with a vehicle or chassis common data,

power, voice or video bus architecture.

K. Share lessons learned in support of AFV cost avoidance efforts.

-(i organizations which are applicable to AFV follow (detail are to be

ofir ed in future updates). Figure 3-4 denotes project managemert

rdn. za t ions (PMO) whi h have probable application. PEO and PM

1-,or, sibii-ies, in general, will be refined in subsequent ACRMP updates.

.1'
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0 HAWK
oi PATRIOT
o STINGER
o AMMUNiTiON LOGISTICS (AMMOLOG)
o BORESiGH-T UFVICES
0 CLOTHING AND INDIVIDUAL EOUIPMENT
o BRADLEY FIGHTING VEHICLE SYSTEMS
o Mg ARMORED COMBAT EARTHMOVER (ACE)
0 M113 FAMILY OF VEHICLES
o MINES, COUNTERMINES AND DEMOLITIONS

0 MOBILE ELECTRIC POWER (MEP)

MORTAR SYSTEMS (PROVISIONAL)I
0 MULTIPLE LAUNCH ROCKET SYSTEM (MLIRS)

o NIGHT VISION DEVICES

o SATELLITE COMMUNICATIONS
o SMOKE/OBSCURANTS
o TACTICAL AIRBORNE REMOTELY PILOTED VEHICLE/DRONE SYSTEM (RPV)

o COMMERCIAL CONSTRUCTION EQUIPMENT AND SELECTED MATERIALS HANDLING"

EQUIPMENT (CCE/SMHE)
o TANK SYSTEMS M

0 MI ABRAMS TANK SYSTEM
0 TANK MAIN ARMAMENT SYSTEMS (TMAS)

o MIAI ABRAMS TANKe%
a M60 TANKS
0 TEST, MEASUREMENT AND DIAGNOSTIC EQUIPMENT (TMDE)
o TOPOGRAPHIC SUPPORT SYSTEMS
o TRAINING DEVICES (TRADE)
o ARMOR TRAINING DEVICES (ARD)
0 ARMY COMMUNICATIVE SYSTEMS

o NUCLEAR, BIOLOGICAL, CHEMICAL (NBC) PROTECTION FOR COMBAT VEHICLES
AND CREWS

Project Management Organizations
Figure 3-4

3.3.32.1 PEC Cormmand and Contrcl Systems (CCS)- - PEO CCS desianaie

mrember to the AFV Automation and Conmmunication Resource, Work ,

(ACRWG). Integrates the AFV Battal ion arid BelIow Corrvirad a~o

(82C2) Into the Army Tactical Commrand ard C~ntrol Svstp- '

under program managers (PM) listed in -he f igure t. p

applicability tn AFV C31 Architecture develupment
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OPERATIONAL TACTICAL DATA SYSTEMS (OPTADS)
ADVANCE FIELD ARTILLERY TACTICAL DATA SYSTEM (AFATDS)

COMBAT SERVICE SUPPORT CONTROL SYSTEM (CSSCS)
FORWARD AREA AIR DEFENSE COMMAND CONTROL (FAADC2)

JOINT TACTICAL FUSION (JTF)/ALL SOURCE ANALYSIS SYSTEM (ASAS)
COMMON HARDWARE/SOFTWARE SYSTEMS

PEO CCS Program Managers

Figure 3-6

3.3.32.2 PEO Communications (PEO COMM) - PEO COMM designates a member to
the ACRWG. A communications capability is a common AFV requirement.
lhree of the five projects (MSE, SINCGARS, ADDS/PLRS) have direct
applicability to AFV. SATCOM applicability is pending AFV requirements
refinement. MSCS Is applicable for Corps and above echelons.

MOBILE SUBSCRIBER EQUIPMENT (MSE)1

SINGLE CHANNEL GROUND & AIRBORNE RADIO SYSTEM (SINCGARS)1

ARMY DATA DISTRIBUTION SYSTEM (ADDS)/POSITION LOCA1ION REPORTING

SYSTEM (PLRS)
SATELITE COMMUNICATIONS (SATCOM)z

MULTI-SERVICE COMMUNICATIONS SYSTEMS (MSCS)
2

' Direct Applicability

-,--Direct Applicability to be Determined

% PEO COMM Program Managers
Figure 3-6

3 3.12.3 PEO Intelligence and Electronic Warfare (PEO IEW) - Coordinates

wilh PEO CCS and PEO COMM on AFV C31 Architecture (B2C2 & VCOS) matters.

F iqtire 3 8 briefly lists systems which may have AFV direct applicability.

I . .3.21
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GUARDRAIL MVD

TRAILBLAZER FIRE FINDER
JSTARS FAAD SENSORS
QUICKFIX TACJAM
REMBASS TEAMPACK

PEO IEW Program Managers

Figure 3-7

3.3.32.4 PEO Standard Army Multicowmand Management Information Systems

(PEO STAMMIS) - As B2C2 and ATCCS matures it is anticipated that dirPct .

inkages will be established with Army STAMMIS to reduce soldier workload..

RETAIL LOGISTICS SYSTEMS
PERSONNEL SYSTEMS
MEDICAL SYSTEMS

TACMIS (HARDWARE) "

PEO STAMMIS Program Managers
Figure 3-8

.................................................................

-I

3.3.32.5 PM Combat Identification Systems (PM CIS) - PM CIS support of

AFV is projected to include identification of technologies in the areas of

target acquisition and evolutionary or incremental CIS.

33.32.6 thru 3.3.32.15 - Reserved for future use. The figure belo w

briefly describes anticipated usage.

3,22
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PEO PROJECTED AFV SUPPORT

HEALTH CARE SYSTEMS COMBAT MEDICAL SYSTEMS.

PM LHX TECHNOLOGY.

ARMAMENTS ARTILLERY & MORTAR FIRE CONTROL.

CLOSE COMBAT MISSILES TOW FIRE CONTROL.

FIRE SUPPORT MLRS & ATACMS FIRE CONTROL.

FORWARD AREA DEFENSE RPV & UAV OPERATIONAL CONTROL.
FAAD VEHICLE CONTROL.

TROOP SUPPORT MOBILE ELECTRIC POWER.

CHEMICAL NBC DEFENSIVE MEASURES.

CLOSE COMBAT VEHICLES INTEGRATION AND TRANSITION.

PEO Support Pending Coordination
Figure 3-9

33.33 Department of the Army or Special Project/System Offices. It is

anticipated that responsibilities will be the same as outlined in

paragraph 3.3.32.

3.3.33.1 Classified Programs - Offices concerned with highly classified

projects related to combat identification, tactical communications,

cormand End control (C2), artificial intelligence, robotics, and tactical

vehicle electronics are responsible for maintaining contact with the Task

For -;. Program applicability to AFV must be determined. Task Force

pprsonnel have prerequisite security clearances.

: 3.33.2 Reserved Future Use.

3 4 AFV SYSTEM DEVELOPMENT PHILOSOPHY - The development of automation and

cormmunication resource items will be in accordance with the basic

rquirpments of AFV in the Justification of Major System New Start

(MSNS), Operational and Organization Plan (O&O), the evolving Required

0)lI.Qt1(Jna! Capability (ROC), and other appropriate requirements

3.23
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documents. The Mission Equipment Package (MEP) and associated hardware/

software for the AFV will be furnished in accordance with AFV design to

meet overall system architecture requirements. Automation and

communication requirements and developments will be treated as an integral

part of the AFV life cycle.

3.5 STAFFING REQUIREMENTS - The AFV system Integrator (pending or TBD),

contractors, and supporting government agencies will provide the necessary

staff for requirements development, analysis, design, development, test.

maintenance, and support of the computer resources during the AFV Life

Cycle. Verification and validation of the operational computer resources

will be performed by the system Integrator and the government.

Independent verification and validation will be performed by the

government or designated government agent independent of, and not

affiliated with, the contractor developing the AFV computer resources.

3.6 INTEGRATION RESPONSIBILITY - The Director, AFVTF has overall

responsibility for managing the Integration of the automation and

communication resources into the operational system environment. The

ACRWG will be the Director's action team (Figure 3-2). CECOM is the

planned lead C4 Integrator and TACOM is the VCOS integrator. CACDA will

integrate C4 and vehicle control combat development requirements. All

lead AFV integrating centers will establish program management controls.

3.7 DEVELOPMENT OBJECTIVES - Definition of requirements, development

approach, audits, testing, and maintenance of newly developed arid

modification efforts for communication and computer resources will be
accomplished according to the objectives outlined below. During the

accompl ishment of these objectives, It will be necessary to Identify the

extent to which existing systems and equipments and process concepts will

be used. An evaluation of the systems capacity for growth is also

3.2,
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required. Additionally, identification of projected computer equipment

aind computer program development costs, including the the appropriate work

breakdown structures, will be necessary. The sources of this Information

will be the Request for Proposal (RFP), specifications, and other

development program documents. As these documents evolve, specific

information will be extracted and included in the ACRMP during subsequent

updates. Detailed Implementation of the objectives are contained in the

Chapters which follow.

3 7.1 Requirements Definition - The requirements of the system will be

defined in the AFV Requirements Document. These requirements will be

reflected in appropriate Development and Product Specifications and the

lest Procedures. The developers (contractor or government) will maintain

traceability of the requirements throughout the design phases of AFV.

Developers must utilize approved Requirements Engineering Methodology tied

to a work breakdown structure to demonstrate the trail of a requirementV- trom the System Specification to a specific test result.

3.7.1.1 Concept Exploration Phase - AFV requirements will be fully

defined curing concept exploration. The approved (June '87) Operational

and Organizational (O&O) Plan and evolving Required Operational

U apibilities (ROC) directly and indirectly require a myriad of automation

and communication system resources to support AFV operations. Although

concept exploration may be seen as a combat developer lead action, cost

tffer:tive Integration requires a combat and materiel developer team.

Therefore TRADOC and AMC will be Involved in the concept formulation

process.

7. 1.2 Demonstration and Validation - Requirements will be refined

during this phase. Details are to be provided during a subsequent ACRMP

iipdate.

3.25
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3.7.1.3 Full Scale Developmvent - Paragraph is to be developed.

3.7.1.4 Production and Deployment - User requirements updates will be

handled through life cycle activities. Further details are to be provided

at a later date.

3 7.2 Development Philosophy - The development of computer resource",

software, which includes; analysis, design, coding, fabrication, and unit

testing, integration testing, Software Configuration Item (SCI) testing,

system integration and testing, and operational testing and evaluation,

Hardware Configuration Item (HCI) testing, will follow the procedurt ,

outlined in the (to be developed) Hardware and Software Development Plan

(H&SOP). Resource development will use the top down design approach a5

stated in DOD-STD-2167. Development support documentation will be

maintained by the system Integrator in accordance with the same standard 4

(DOD-STD-2167) and will be provided to the AFV Director for review and

comment during all developmental phases. The A5V Director will monitor

software development effort during Demonstration and Validation and follow

on phases by the means of Informal and formal technical reviews. During

Production the AFVTF will monitor and control the development effort by

using formal reviews, audits, and data deliverables as set forth In the

production contract.

=,? *

3.7.3 Audits and Controls - Informal and formal reviews may be specified_,

and used by the government for management of hardware and software

development. Informal and formal reviews are discussed in Chapter 5 3.2

and descriptions of these reviews are included at Appendix I.

'%

3.7.4 Test and Evaluation - The testing of eomputer resources will follow m-

the procedures outlined in the Test and Evaluation Master Plan (TEMP) and

supporting test documentation. A TIWG is established to coordinate *5p.

3%
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government and contractor test activities to assure that Development and

Operational Test and Evaluation of the system is successfully

accomplished. Refer to Chapter 6, Test and Evaluation.

3.7.5 AFV Hardware and Software Maintenance - The AFV hardware (to

include communications) and software reconfiguration for systems prior to

fielding (pre-deployment), during deployment and Post deployment are

discussed In Chapter Seven, Plan for Support.

3 8 STANDARDIZATION AND PROVEN APPROACH

3.8.1 Software Standardization - AFV design planning stresses a modular

and inultimisslon capability hardware and software approach. The software

development effort will use the Ada High Order Language (HOL) in

accordance with DOD Instruction 5000.31. Exceptions If required must be

approved and will be based on performance, testability, maintainability,

1.. and program management improvement. Request for waivers will be processed

thru respective chains of command and must be in compliance with

DODD-3405.2

3.8.2 Communication Standardization - To be determined based an CECOM

recormendations.

3 8.3 Computer Hardware Standardization - To be determined.

3.9 DEVELOPMENT SUPPORT REQUIREMENTS

3.9.1 Software Support Facilities - After concept exploration, the system

integrator will facilitate the development of the Life Cycle Engineering

1rcnter (LCEC) for the AFVTF. The software, firmwere, and microcode

W developers will utilize an integrated software development station for the

3.27
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development of all AFV required application software developed.

Coordination between the AFV software support facilities and the LCEC is

critical to ensure adequate post-deployment software support. DurlnH

future update cycles, the ACRMP will be expanded to identify specific AFV

software support facility requirements as they are Identified ard

defined. LCEC Implementation plans must be finalized before Milestone

Ill. It is anticipated that there will be at least two LCEC's, in direct

support of AFV, one for B2C2 and one for the VC='. If hardware support is

separated from hardware, then software developers will have hardware

experienced staff.

3.9.2 Computer Hardware Support Facilities - To be determined, based on

CECOM recommendations.

3.9.3 Communication Equipment Support Facilities - To be determined.

3.9.4 Government Furnished Equipment (GFE) - Figure 3-12 lists the

candidate Government Furnished Equipment that will be available for

development of AFV automation and communications resources.

3.10 SUPPORT EQUIPMENT - In producing the computer programs for theI

system, the developers (contractor or Government) will very likely use

special programs, tools, and facilities which will be used throughout the

AFV life cycle for support of AFV automation and communications

resources. The support equipment planned for AFV will be consistent with

the approach taken by the Government for AFV software Life Cycle Software

Support (LCSS). The system integrator will have overall responsibility

for software Integration. The software development suite developed in

accordance with DOO-STD-2467 (AR) at the prime contractor facilities will

be transitioned to the AFVTF designated LCEC. The LCEC will ensure

support of the fielded AFV software. Plans for transition of post

3.28
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AFVTF Organization for Hardware/Software Management

VCOS AMC '.-

82C2 TACOM <-> TRADOC < ----- > CECOM
VETRONICS MSCSI

Arch itecture ACCSS

HARDWARE CONF IG
ITEM (HCI) HADRE:

HCI 2 SOFTWARE

... Runs On

51 2
SOFTWARE SOFTWARE '

cI (SCI) c, :.,

- SC 2 SCI 2 ,.,-

... <-->Coordinate -- >
Interfaces

N,K,M > 0 SCI K

Figure 3-10
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deployment AFV software support from system integrator to Government LCEC

will be determined at a later date.

3.11 DEVELOPMENT RISK ASSESSMENT - Computer resource requirements shall

be continuously coordinated and reconciled with system operational

requirements throughout the AFV system life cycle. Resource requirements,

security issues, interface control, and integration methodology will be

reviewed as necessary. Assessments shall be performed before Milestone I

and II to identify risk areas involving automation and communication

resources. The risk areas and the plan for minimizing risk consistent

with stated operational requirements shall be identified in the

acquisition decision documentation at the Milestone 1/11 review. Design %

and trade-off studies will be conducted as necessary to evaluate potential 4

risk areas. Risk areas requiring special monitoring will be Identified

and procedures for monitoring and assessing the risk will be Implemented. e

Currently identified areas of concern are shown in Figure 3-2.

3.12 SUMMARY, PROGRAM MANAGEMENT - Chapter 3 specifies management

resources and organization needed to accomplish the development,

Integration, and support of AFV automation and communication resources.

The risk Involved in the development of these resources Is also

discussed. Figure 3-12 depicts a brief milestone summary.

3.30
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Table of Government Furnished Software (GFS)
and Government Furnished Equipment (GFE)

Equipment Agency

o Maneuver Control System (MCS) PEO CCS
o All source Analysis System (ASAS) PEO CCS/IEW
o Forward Area Air Defense Command, Control,

Intelligence System (FAADC21) PEO CCS
o Advanced Field Artillery Tactical Data System

(AFATDS)
o Combat Service Support Control System (CSSCS) LOGCEN/PEO CCS
o Single Channel Ground Radio System (SINCGARS) PEO COMM
o Mobile Subscriber Equipment (MSE) PEO COMM
o Enhanced PLRS User Unit (EPUU) PEO COMM

Vehicle Navigation Azimuth System (VNAS) ARDEC
o Module Azimuth Positioning System (MAPS) ARDEC
o ACCS Common Hardware (when available) PEO CCS
o Flat Panel Displays ETDL
o Digital Data Entry Devices ETDL

Publications AMC/TRADOC

References AMC/TRADOC

S pecifications

Topographic Data Base Standard ETL
Built In Test Output Standard CECOM
Vehicle Electronic Data Bus Standard TACOM
Common Graphic Symbology Standard CACDA
Driver Station Standard CACDA
Vehicle Cormander Station Standard CACDA
ACCS System Specification PEO CCS
B2C2 User Definition CACDA
VCOS User Definition CACDA

Software Tools

Topographic Software To Be Determined
Vehicle Integrated Intelligence To Be Determined
BMS (as developed to-date) To Be Determined

Figure 3-11
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C4

MAJOR MILESTONES

86 87 88 89 90 91 92 93 94 ...

VCOS TACOM/CACDA . ...- <>

VCOS AFV STUDY CONTRACTOR - <-..............-==<>

VCOS AFV STUDY CONTRACTOR - 2 <>-......-<> I
VCOS AFV STUDY CONTRACTOR -3<>-----------------<>

P6

82C2 CECOM/CACDA <>,

12C2 AFV STUDY CONTRACTOR - 1 < >=- - <> I.

tA-

B2C2 AFV STUDY CONTRACTOR -2 <><> p.

B2C2 AFV STUDY CONTRACTOR - 3 <>-.... ---

AFVTF/PEO SELECTS BEST VCOS/B2C2 <>

AFV VCOS DEVELOPMENT <>=............ =s

AFV B2C2 DEVELOPMENT <>%.................-o

FIELD

Figure 3-12
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% CHAPTER 4 - ACQUISITION MANAGEMENT

4.1 INTRODUCTION

This Chapter of the CRMP addresses the acquisition strategy that will be

followed throughout the development, acquisition, testing, and fielding of

the AFV computer resource items. A description is aiven of the system

engineering approach to allocating operational needs to computer resources

and critical design areas. OrganiZational responsibilities and roles of

the program participants, and the acquisition process together with

deliverables and post-deployment support considerations are also

discussed. Operational and support concepts are addressed in Chapter 6,

Plan for Support. Review Chapter 1 for the overall acquisition concept.

4.1.1 Acquisition Strategy

The acquisition strategy of AFV is straight forward. After successful

completion of Milestone I/Il in 1969 the Director, AFVTF will release a

Request For Proposal RFPF) for the AFV Develooment/Frove Out (DFC). 7n e

DFO will be carried out as discussed in Chapter 7of this CRMF. Followin.:

e successful Iilestone III, the Froduction and De~lo\vment Fnase of the F,

rogram will :ommence. The APV will be develcoe 6s a t otai system.

W

4..

: . 4.1
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AFVTF, in collaboration with other cognizant agencies, will provide the

-following computer resource inputs to the procurement package:

performance requirements (specifications), proposal preparation

instructions (instructions to bidders), contract tasks (SOW and WBS),

deliverable items (contract schedule and contract data requirements list

(CDRL)), and special provisions. AFVTF will determine the need for and

develop the types of special contract provisions as specified below.

4.1.1.1 Computer Develooment Contraints - When constraints, such as High

Order Languages (HOLs), spare memory and throughput requirements, security

requirements, bus interfaces and interconnection, interoperability, and

software interservicing requirements, are part of the computer software

cevelopment effort, applicable provisions shall be clearly stated in the

SOW and specification.

4.1.1.2 Communication Develooment Constraints - Similiarly, any

constraints to the development of communications hardware and software

will be specified in the SOW and in the Specifications for the

communications hardware or software.

4.1.1.7 Access to Internal Contract or Data - 4n enabling ClaLse shall te

includoed in the contract(s) to provide the Government and its Autcrizec

ae Zts Ze--ss tc contractor interna. ce-:- vn el rert

dzoumentation curing all phases of the FED Program.

4.1.2.4 Commercial Comouters and Software. - Procedures wiil be develcoeC

and incorporated into the contract to ensure that the contractor reviews

and documents all subcontractor or vendor changes and that all commercial

hardware and software in the system is maintained to the correct

performance and configuration level. The contractcr will be made

4. 24
XV- IV-2" X

UN CLA "
A..



AFV CRMP Ir3A| ri 1 SEPTEMBER 87
S,.. VOLUME XV ACQUISITION MANAGEMENT

responsible for maintaining engineering compatibility between all system

equipment and software, including incorporation of newly released versions

of software until specifically released by the government.

4.1.1.5 Support Software Deliverables. - Support software required to

cost-effectively develop and maintain the delivered computer resources
over the system life cycle shall be specified as deliverable; witn the

provisions for DOD acquiring appropriate rights to its design and use.

Examples of support software include, but are not limited to, operating
systems, compilers, source and object code for development tools, test

drivers, programs and tools, environmental simulators and analyzers, and

training aids.

4.1.1.6 Riahts to Comouter and Communication Resources Software. -

Contractual provisions shall reflect the Government's requirements for

unlimited rights to the computer and communciation resources software and

associated documentation. (See paragraph 4.6, Computer Program and Data

j Rights).

4.1.1.7 Subcontract Manaoement. - Computer resources (including computer

software) may be developed under a subcontract to a prime cantract:r,

=herefore the prime contract must be written to ersure that :lI

appropriate contractual requirements levied on tne prime-::ntractor are

4.3
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passed to all subcontractors. The prime contract will ensure that the

subcontractors are responsible for the integrity of their products and

identifies the prime contractor as responsible for the ultimate delivery

and integrity of all system products. AFVTF reserves the right to

coordinate directly with subcontractors.

4.1.1.8 Tailoring. - General system (hardware/software) engineering

development methods will be tailored to support the AFV Acquisition

Schedule. Engineering development phases will not likely require planned

overlap or parallel e;:ecution. The AFVTF or designated representative

will evaluate applicable military standards for computer resource

development and identify tailoring required to appropriately adapt the

computer software development cycle to reflect AFV system acquisition

needs. AFVTF will perform a similar tailoring of the data item

descriptions for software development products. In addition, AFVTF will

determine which of the software documents are needed by using '

DOD-STD-2167, and identify them as deliverables if appropriate. In mak:ing

these assessments, AFVTF will have primary consideration to the need for

such documents during the particular program phase and within the conte::t

of system use and support throughout the system life cycle. Consiceraticn

Will be given aa to the optimum time for lelivery or procurement o-9

necessary software CocLmentation such triat the Cocumentati on is c'

sutject to massive canoe.

4.2. ACQUISITION MANAGEMENT ORGANIZATION AND ;ES:OrE:SI!L:IES

During the acquisition phase, participants identified in Chapter will

assume a more active role as described in the following paragraphs.

4.4
XV- IV- 4 . €
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4.2.1 Government Organization

The Director, AFVTF has overall responsibility for planning, directing,

and controlling the acquisition of the program and ensuring that the

requirements of the JMSNS, ROC etc. are met. The Director will manage the _.

acquisition in accordance with the program schedule and goals, ensuring

that each phase of the program yields the results necessary to support the

Milestone decision process.

4.2.1.1 Prooram Manacement Support - An Automation and Communication
Resources Working Group (ACRWG) will be established to aid in the

management of the AFV computer resources acquisition. The ACRWG will

perform reviews and analyses in accordance with its charter and in

response to tasking by the Director, AFVTF.

4.2.1.2 ACRWG Functions - The ACRWG shall assist in ensuring that

automation and and communications resources comply with established

policy, procedures, plans, and standards. The ACRWG shall continually

support the AFVTF in computer resource life cycle planning. The ACRWG

recommends updates to the CRMP, to ensure that acquis:tion, user, and

support reQuzrements are satisfied. The ACRWG evaluates comOuter sctware

plans, products, and proposed changes ta ensure :ompatibility with

accepted policies and procedures. The ACFWG also Soorts AFYTF 1r, t ,e

resolution O issues such as documentation reqUirements, commun:zations,

and support agreements. Special roles that the individual particioants

will assume during acquisition will be assigned and determined by the .4

ACRWG Chair and reflected in ACRWG meeting minutes. The ACRWG will

require the system integrator to report the contractor computer resources

acquisition management organization and will incorporate that organization

into the CRMP following award of Development Proveout and

Production/Deployment phase contracts.

4.5
XV-IV-5 N
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4.2.1.3 Army Materiel Command (AMC)

4.2.1.4 Training and Doctrine Command (TRADOC)

".

4.2.1.5 Program E:ecutive Offices

4.2.1.6 Prooram manaaers

4.6
XV-IV-6
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4.2.2 Contractor Oroanization

Review Contractor organizations in Chapter 1.

4.Z AUTOMATION AND COMMUNICATION ARCHITECTURE. RESOURCE ALLOCATION

The criteria and constraints to which the system architecture must be

responsive will be specified. It is planned that the specifications for

automation and communications resources vill mature during

Development/Prove Out. Emphasis will be placed on top-down design and the

structuring of hardware and software modules. Configuration factors which

may impact the architecture such as a networking of processors,

distributed processing, real-time processing, man-machine interface,

communication processing fail-soft or graceful degradation configuration

will be specified by the government prior to DPO phase. Review Chapter 2,

Requirements Analysis for the architecture definition.

4.4 SYSTEMS ENGINEERING APPROACH

The basic requirement is that the AFV developers deliver final products in

the approved configuration. Strict adherence to currently accepted system

engineering methodology will ensure that the "ZFV computer resou'zes

possess the required high degree of reliabi.itV/maturity, ;vaiiailty,

and maintainability required. Tailoring the engineering cycle (paragraph

4.1) must not alter this requirement.

4.4.1 Requirements Allocation

Management control must be employed to ensure that the system requirements

are properly allocated to the system hardware and software. This may

involve invoking a requirements engineering methodology to assure

4. traceability of requirements in the specifications, test procedures, and

other system documents. XV-IV-7

I ,I ........
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4.4.2 Develooment Methodology

Special software development requirements for the AFV are discussed in

Chapter 5. These include the use of Ada, the construction and use of a

system prototype, and the early establishment and operation of the

LCSEC's. Any other special requirements that will be levied on

development contractors, such as the use of a program design language %

(PDL), structured testing, test case generation, simulation, etc., will oe

specified in Development Prove Out (DPO) and Production/Deployment RFP's.

4.5 HARDWARE/SOFTWARE TRADE-OFFS

Hardware/software tradeoff analyses are performed to determine the best

balance among system performance characteristics, support resour:e

requirements, and support concepts. The principles of Integrated Logistic

Support (ILS) are applied to both hardware and software as a part of each

tradeoff analysis. This includes analyses for traiing and diagnostic

equipment. The analyses performed will include consideration of the

effects of the software design and post-development software software

change fielding methodology on overall AFV sistem and subsystem

;'el iabilitv, Availability, and Maintaira0iiitV (F*-4M artizlar emp:hsis

will be pla:ed on identif,!ino and incluOd-: in tne !c:sti: anal'ses, 1-e

fUll or parta 'izss o. reQuired =eat-:&. :&: ~:'. es s tr-e =-e

affec ed -V tne amount of time ano ;L.antitv C so_-?:-s nreee

distribute and install software changes worlcwioe to AFV systems and

support equipment. The time and effort needed to develop and field the

software improvements identified by prcgrams such as MANPRINT will also be

considered. The results of the software analyses will be merged with

those from the hardware analyses to determine assembly, module, and system

RAM.

4.8 -
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Based on previous experience with functionally similiar software, the

combat developer with assistance from the materiel developer, will

establish an expected frequency for fielding post-development software

changes. This frequency, i.e., the Mean Time Between Maintenance (MTBM),

will be utilized in determining the life cycle cost in any tradeoff

analysis used to determine whether to implement a function in hardware,

software, or firmware. For the purpose of fielding software changes, the

Mean Time To Repair (MTTR) a hardware assembly containing the software

will be taken as the hands-on time required to gain access to the hardware

containing the software, swap out the hardware or load new software into
the existing hardware devices(s), reassemble, and test the system to

verify proper operation of hardware and software.

The effects of post-development fielding of software changes on life cycle

cost will also be considered in establishing the design of all new

hardware, in selecting existing hardware for inclusion in the production

system, and in determining the level of system readiness provided.

Primary design goals will include the minimizing of spares required to

field a software change, minimizing or eliminating the cost of purging

obsoiete software from the supply system, and utilizing the on-site

ni izatconal maintenance personnel to install software cmanges. Any

dezs-.on to use -irmware and all hardware/software traaeo+f decisions wi %%
te s-_,.::c, rted 1,v a 1.ife c," =e. co=_t analyc-is_ m r r t r tnat :-e ~ s ,

reCsul.ts S n the oviest liie _- cle :=st. p~ ro'.'~i : tr; -e re!;ulre "

% capability.

4.5.1 Software Acquisition

Software requirements will dictate the acquisition of hardware components

and firmware. Software will be acquired and used to implement complex.

functions with a high prooability o+ change

4.9
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4.5.2 Hardware Acquisition

Hardware acquisition is favored for the implementation of simple,

iterative tasks with a low probability of change.

4.5.7 Firmware Acuisition

The combination of associated computer instructions and computer data

definitions required to enable the computer hardware to perform

computational or control functions is defined as computer "software". The

definition of software is inciependent of the medium on which the software

resides. Computer instructions and data that reside as read-only

information on a hardware device, i.e., "firmware", will be considered

software. Firmware will be developed, managed, and documented as

software. Firmware development equipment, read-only memory programming

equipment, and read-only memory devices will be managed and documented as

hardware.

4.'.4 COmmunication System Acoulsition

a '.

7 STA DDARDIZC-TION AND COMMONALITY

Standardization (review para 7.8, stanoardiation and proven approach) and

commonality considerations are the major factors in reducing the risks

associated with the acquisition of the AFV. These 'actors reduce the risk

and cost associated with new products, provide a case of e;:perience, an-

redUce logistcs concerns. Examples of Azv commonality and

standardization considerations are reflected in the following common ,vx-

r eqL1Irement s:

XV-IV-10
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N.1

o Ada Programming Language

o Standard Data Bus Networks and Interconnections

o Standardized Instruction Set Architecture Hardware

o Displays (Fighting Stations)

o Vehicle Control

o Diagnostics Modules (with built in test)

o Prognostics Modules

o Embedded Training Modules

" Communication Systems and Control Module

o Graphics Support Module

o Intercom

o Environment Control

o Power Interfacels)

o Test Measurement Diagnostic Equipment

o Automatic Logbook

4.7 COMPUTER PROGRAM AND DATA RIGHTS

The Government will have unlimited rights to communication and coMouter

orograms and data required in the acquisition and life cycle support o

the AFV. Any e;:ecotion must be approved oy the Gcvernment in accordance

with DOD-STD-ld67/1479. These rights will include the right to use.

modif,, ccmt.ne, reproduce, and distribute all c OMruter procrams and

associated documentation necessary to the support concept stated in this

CRMP.

4.8 MASTER ACQUISITION SCHEDULE

The acquisition schedule for the AFV is shown in Figure 4-1. Milestones,

events, and actions which are key to the timely development of the AFV

computer resources are shown in Figure 4-2 in the context of the overall

acquisition schedule and specifically detailed in the AFV FSD proposal.

These schedules will be reviewed, updated, and reflected as revisions to

the CRMP during the life of this program.

XV-IV-11
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4.9 AFV INTERFACES

AFV interfaces can be divided into two basic categories: internal and

e>ternal. The internal interfaces are comprised of the vehicle LI

automation, communication, and electronic architecture components. The

external interfaces are comorised of off-carriage command, control,

communication, and TMDE systems.

4. .1 Ite'nal Interfaces

4.9.2 E;:ternal Interfaces

, C.'( =C ;, T- :E 'J ' ; E ' T S

Tne FV developers will oe reLUired to design sct.tware and sele:tec

hardware that incorporates features for future growtn capanilt't,

modularity, and ease of modification. The contractor will devise

guidelines and methods to allow for ease of software revisions and

maintenance. The AFVTF will ensure that software is designed in

accordance with the Computer Software Development/Design Specification(s)

through both formal and informal review prceoures.

4.12
XV-IV-12
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4.10.1 Memory Growth Requirements

14
,t

4.10.2 Processing Caoacity
a

',p.

'..

.%

4.10.3 Input/Outut Capacity t

4.1

4.13"
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4.11 DOCUMENTATION ACQUISITION

The documentation requirements for the acquisition and support of the AFV

computer resources will be specified in RFP's prior to award of

Development Proveout and Production/Deployment (or FSD) phase contracts.

The ACRWG will include those specifications in a planned revision of the

CRMF. As a minimum user documentation will be developed concurrently with

hardware and software. It is envisioned that technical bulletins, user,

and command/staff guides will be created. Documentation medium (paper,

visual display) has yet to be determined.

y',a

4.14
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Armored Family of Vehicles (AFY) .

Acquisition Schedule..
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MAJOR MILESTONES

COMPUTER RESOURCES ACQUISITION
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43 0 06LOYM," START PEDAFV pp 43)9

44 C2 PIItS14 TM*S . Fm's CCTR, TRADOC C 44 C2: Publish tech I field anuals. Medium, to be determined.
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4.11.1 Government Furnished Documentation

Government furnished acquisition and support documentation includes

requirements documents and documentation for other Army systems with which

the AFV must interface. This documentation establishes the functional and
operational requirements for the AFV. The automation and communications

resources functional and operational requirements will be developed from

the acquisition documents and incorporated into a planned revision of the

CRMF. Review Figure -4, Government Furnished Equipment and Software.

4.11.2 Contractor Provided Documentation

Contractor furnished documentation will oe prepared and delivered in

accordance with the Contract Data Requirements List (CDRL).

4.12 SUPPORT FACILITIES -

4.12.1 Automation Support Facilities

Computer support facilities for AFV nardware and software resources

support are introduced in Chapter 7 and d:scussed in Chapter t.

:. 7.2 COMMLn- Zat: I T,- -

o.

4.12.3 Development Support Facilities %

The system integrator will facilitate cesign and oevelcp software

development facilities needed for AFV software integration and testing.

These facilities will include the Life Cycle Software Engineering Center

or centers (LCSEC). During Development Proveout (DPO), the LCSEC will be

used XV-IV-18 to
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integrate and test software components. During Production/Deployment, the

LCSEC, under direct control of the AFVTF, will be the focal point for

maintenance of AFV automation and communications resources.

4.12.4 Deoloyment Suport

Prior to deployment of the AFV the system integrator will pass control of

the software oevelopment and support facilities to the AFVTF LCSEC.

4.12.5 Post Deployment SuLIort

The AFVTF LCSEC will operate the software development and support

facilities for post-deployment support of the AFV. V

4.17 CONFIGURATIOCi MANAGEMENT CONCEPTS

Configuration management of communication and computer resources for the

AFV is described in Chapter 7 of the CRMP. Configuration management will

be implemented by the system integrator under the supervision of the AFVTF -.

ACRWG. Du.r ing post-deployment of the AFV, configuration manaaement will

oe ac:omplihed tv -ne AFV LCSEC under the supervision c4 the A YTF.

Tne resporsibility -cr management of the support of comouter resources for

the AR' will pass +rom the contract integrator to the AFVTF LCSEC

following deploy..- the AFV.

4.15 SUMMARY, A 'UISITION MANAGEMENT

Chapter 4 discu ses the acquisition of automation and communications

resources for the AFV. Review the AF Acquisition Strategy and Integrated

Logistics Support Plan, Volume III.

xv-Iv-19
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CHAPTER 5 - DEVELOPMENT MANAGEMENT

5.1 INTRODUCTION

This Chapter addresses the management approach to be utilized during tne

development of AFV computer resources, the tools to be used, the necessary

facilities, and the associated costs and schedules. The actions necessary

for the development and delivery of specifications and the required

support resources are also identified. The AFVTF management strategy

during the computer resources development cycle within the AFV system Life

Cycle is to maintain necessary visibility of the TRADOC, AMC, and

contractor's managerial and technical activities, to apply management

controls in a timely manner, and to ensure that system requirements are

:ost-eifective.

5.2 DEVELOFMENT ORGANIZATIONS

Development of automation and communications resources ior the AFV will

require AFVTF management of development contractors and system .
inte arat crs.

S." -e Ver i:les -es For:e , YF

The Director, AFVTF monitors the development process and has overall

management authority for the design, test, integration, modification, and

production of the AFV computer resources. The Director, AFVTF is

supported by the Task Force staff, the US Army commands/agencies, and the

Automation and Communications

5.1

xV-V-1
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Resources Working Group (ACRWG) identified in Chapter -7 of this CRMP.

2.2 Development Contractors

Contractor effort will be used for the design, testing, integration,

documentation, and production of the AFV computer %

resource items. Figure 5-1 shows tne planned structure of the system

integrator AFV Computer Resources development organization.

5.2.2: System Integrator

The system integrator is responsible for verification, validation, and

integration of communication and computer resource items into the AFV.

'.2.4 Army Materiel Command (AMC)'

L AMC will serve as the materiel developer for the AFV automation and

communciations resources. Detailed repsonsibilities for AMC and

subordinate commands are in Chapter 2. Close coordination with TRADOC

users and testers and with the AFVTF will ne reQLuired

resources. Detaliec responsibilities zcr 7RAC anC Sbo-,atE

activities are in Chapter 7. Close coordinaticr witn, materiel develcoers

and the AFVTF is required.

':1
XV-V-2
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Contractor's AFV

Computer Resources

Development Organization

AFVTF ------- ACRWG

SYSTEM p
INTEGRATOR I

-'j

COMPUTER i

I RESOURCES

I'I III

IL E'C !TESTINI,, ,c.

:. .. Figure 5-1

XV-V-3 %
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%I

P. bF! ant PEO Oroani:ations

Th-e AFPV7T will develop and apply the management and technical controls J

ne:essarv to monitor software produCtion by cont-aztors. Traceability o-

re-e enrt -znC perioCdic StatL~s reviews are pri.mal , controls to be --seC.

* ne =system irteqratcr odill be the central +ccal Doin.: for the manacement

s:-tvar de,elcment. The system integ;rator will *:perate or coordinate

-- ::S r- -. '' cevellopment an "~il z=ror Ystems

:-tr an (- test Ing. 7Th1e ARYT: will zon: uct sc-'tware aevelopmer-t

res at :le s.'stem integrator s aite.

7.S

L I. M, C-, S. C~

:-,~ e s-oe: i icat i-. Z -7? 'jZ ,n7

p2:.,Lir 2S, a rn; reSLIlts: , and SCUrce cooe. -ne =-v- - wil ne
-eszonsitl e -4 or Itne valitation of comouter reSoUrze itemns to reqUirements 0

do:cuments and for presentation of traceability anallyses to the ARVTF ior

rev iew.

5,j. 4
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.:.2 Review ant Audits

r.

Government reviews of vie software development effort will be required

during Development Proveout and during Production/Deployment and will I

inclLue review of speciZications, interface control drawings, test and

evaluation plans. test procedures, anld test reports. Reviews will be

conducte 4W .L-- - E and will ensure an orderly software
%

develooment progr-am. i<s, combined witn tne normal AFV program reviews

and auoits .,li :rovite tne Director, AFYTF with visioilitv into the

. contractor s menaceria: ant tecnnical activities. Director, AFV TF will

cntir.ually evalLate conta:tor performance, icentify problem areas, and

ta.e -Cr9_:"e at!cns. omputer resource activities will accomplished V

ir a oalcal and oroeriv manner consistent with contract requirements.

s -n; ::,mer-al -the-snel computer products will be considered for 5,
a cIn st ; 1 Zr; .r. -- - ica. .application i tney c ntain the necessary.

Der-crt.are arc in, ormatior reztired b,' tne -ntract Data Requirement List

,DRL) . overnment review f +tne contractor developed soecifications will

be cSnOucted a' designated ma-or/minor contract milestones as specified in

tn e e.ecIpme-t --c'ec: F and croduZtion/Deployment contract s). The

-' -_cm- revews ma, be specified and used by tle

- 'S~xs'. m ez-,,.irements r-,eview (R

o System Desigr, Review tSD EIR)
- Sotware Seci--ca-ion Review (SRRa

o Preliminary Design Review (PDR)

5.5

~xv-v-5
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%.% e*

IW

~. r~~:e1Des'.on Review (CDR)

D. :-in~tIOneJ C~n4IOUration Audit (FCH^)

E. P -vsical C: -icuraton ALICit (P-4

n :tr *e.:sarC: rn:.:alr :;Iars +or =-cttL-.AerE cev'eloomerr o. I:- are

.r :Z:1=c7 Fnc ~ e ' -ve1r'mert sc~er&.! _____te - eSOC'rce le:_
-n Deve.:'-rnent :tv, t' h.1eriSUre t)at 1t-e ~Cotractcr

:e veI;SP C:M Qt ar res-oUrze o an~ or s6 e encineer'.nc mraernerml,

:--:QLuratlon management, so~twa-e QLA I I rel i an1i a ,

". :2t, seCUrli Y, library, ln--er4-,es, da ta mnagemen~t a..

s S; ems? ~ae t ir accordance with the reqtuenent=- o4 t-e E 0 . 7-.=

Ieve?. pment :tvit y 6-i l ensure t e&t thje :t r act or estanlisnes & ,

i n s M, al- -1G;7 ' r an -:e :h'n I z Or.~ tr :nCstivel'

1 n cir C cev a :r s *-zm, p a'-'.~ se.~~r ' vty W1 I a Cr:.
-e ::or-rr s Ut Z aI Cn 0+ ZOMCUt-2r rescurces tna ;Lre that tne

'-Z -

:-'an a- wor n - C

%%
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5.3.3 F'roqram Management Control System (FMCS)

5.4 QUALITY ASSURANCE

The system integrator and develcoers will establish and maintain en

on-going quality control program for the software development process, and

perform tests to demonstrate compliance of the computer programs with the

specified requirements. Design methodology is explained below; tstin

* B" methodology is explained in Chapter 6. The following quality assura, ce

procedures will be adhered to in order to maintain quality contrcl:

* Participate .n al formal reviews and walkthrouohs to ensure their

comoleteness and acCuracy

* Review and take part in the apprcval c4 all deveiooer suOmitteo -

software cocument.tion

o Maintain appropriate records cf al assessments &no =_tss i-

stpoort of the following a=tivities

A. Management decision points

B. Program validation

C. Post deployment baseline change evaluation

D. Post deployment test management

E. Technical data base

o Advise the Director, AFVTF on the performance, quality, and

supportability of the software program

5.7
XV-V-7
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j,

0 Perform continuous assessments of the developer Software Quality

Assurance (SQA) Program to ensure that reviews, audits,

verification, testing, and procedural and product aspects of

system development are performed IAW the guidelines of Section 5.9

of DOD-STD-1679, MIL-S-5779 and contract requirements

o Evaluate and approve the final TV. V Plan and monitor tne actual

acceptance test of the software program to ensure A! reouirements

and documentation are verified

o Assure that the SQA Plans are adequate and meet required

guidelines

5.4.1 Human Factors Enaineerina

5.4.2 or wil te A lesior Methdolc coy1htcnf:-,s1)1
spec iicat ior, and internal corporate !rqui remen s e . .

government. Tnis metnoooog, wli n:nlu ie t-c - ....-

iciert inacemrl ent reviews t_ - ,r ie , i: . . -T -

sotware development SatLS. DD-ST-A''D267 shall '_ u-sE s a e.

Review the Development Philosphv in Chapter 7, Frcram maracemert.

5.4.2.1 Methodology - Computer software development entails activities

described below and will be in conformance with tne contrazt

requirements. Although described as sequential activities, tre use c a

top-down development approach may cause computer software ceveionment

activities to proceed concurrently. Different portions of the comOpute-

software may be developed in parallel: however each will proceed throLbc,-

Requirements, Analysis, Preliminary Design, Detailed Design, Coding, Unit

Testing, and CSC Integration and Testing, CSCI Testing, System Integration
XV-V-8
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i l
and Testing, and Operational Testing and Evaluation of the Engineering

Life Cycle.

5.4.2.2 Recuirements Analysis - A complete set of functional and

performance requirements will be established for each Specification. The

requirements analysis will continue during the DFO Phase to completely

define the requirements. interface requirements will be defined between

scftware and hardware specifications. All adaptations needed to

accommodate different user sites shall be identified. Requirements

analysis will evaluate requirements for completeness, consistency,

adequacy, testability, understandability, and supportability. As mission

needs :hange, continuous analyses will be required to determine to impact

on software requirements.

5.4 7_7 Preliminary Desion - A modular top-level software design will be
developed from the software requirements. The desion process willL
consd er various aesign alternatives, analytical results, trade-off

studies, and capability to accommodate change. The design will identify
osftware :omponents (ICs) and snall define the data interfaces,

:c.tr:! -low, and resource budgets for memory and e::ecutIZn tme at the
I 2 level Punctional software requirements shall be assianei "o C= ot

S.. t ;-ievel fesign. initial data base designs will ceflne the str ,=ttre

Ekd :-:anization o; the data base.

5.4.2.4 Detailed Software Desion - Detailed scftware design wili refine %p the CSCs of the top-level software design to successively lower-level

desion elements until, at the lowest level, they specify individual units

to be developed. The detailed design will define all information required

for coding these units, including control logic, algorithms, data,

accuracy, and timing. For any interfaces with other software and hardware

XV- 
V- 9
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I
specifications detailed interface design will precisely define data

formats, data flow, and timing constraints in sufficient detail for coding

data structures and control routines. Data base desiqns shall be defined,

including constituent items, fields, records, and files.

5.4.Z Hardware Desion Methodoloqv %

5.4.7.1 Computer Hardware Desion

5.4.:.2 Communication System Desion

5.4.4 Duality Assurance Plan

A developer software quality system will oe documented in a Cualitv

Assurance (OA) Plan IAW DOD-STD-1679. The plan w:ll oresenr t:

contractor qualitv organization, standards, procedures, acites, n

reporting system. The ACRWG will incorporate contraztor *- e ,-:: :-

CRMF aiter contract award. Anv special re:rements wnicn ':e-=_

on the contractor will be included.

5.4.4.1 Software Quality - The integration contractor(s) will implement

quality assurance plans under the supervision of the AFVTF throughout the

DPO Phase. The AFVTF will ensure that the contractor plans, defines, and

executes adequate software quality procedures for all software develooment

activities and products.

XV-V-10
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5.4.2.2 Independent Verification and Validation (IV&V) - AFVTF will

implement IV&V procedures during development. Procurement activities for

the IV&V effort will be completed as soon as practicable to allow for

independent verification of the software products. The IV&V function will

be performed by te system integrator. AFVTF will define the interface

between the IVPV agency and the development agencies; provide the IV&V

agency with copies of the aopropriate development soecifications, desion

documents, listings, and technical data: and monitor the satisfactory

resolution of all discrepancies found by the TV&V agency. :V&V will be

supported by an IV&V Plan which will be develooed by a Government agency

'to be determined).

5.5 DEVELOFMENT SCHEDULE

The development scnedule for the AFV computer software procrams is shown

in Figure 5.2. An e':oanded development scnedule is locatet at Appendi', .J.

5.6 STATUS RE;ORTING AND ! -NiTORING

.'eveiopmnen: cnict-ring, formally and nfcrmally, and d reonrt
zrocedltres zrovide tne zrimary means bv h e A.VTF jiil nori.:r

sotf-.wre p rogra , developmenr etforts. The Wo.-V Prea o 'lkq.:-nxs W S

stEtI ihes the rmmewor, :r recorting oc zm :st, ECredUe -2

technical performance and is the nasis or uniform planning, status

reporting, program vlsib:1ity, and assignment of resoonsioillties. The

contractor (or developer) will be required to report in accordance with

the individual CDRL's and/or established milestones.

-5.11

xv-V-11

%,.

I L



,

-p.

• .%

.



FV CRMF1 SEPTEMBER 87

VOLUME XV DEVELOPMENT MANAGEMENT

Computer Software

Development Schedule

88 89 90 91- 92 93 94 96 96
(..PoP..]l /II [ ......... DPO .......... ] III[ ....... FSD ........ I

architecture
B2C2 prel im draft final prototype
VCOS prel im draft final prototype
VETRONICS pre im draft final prototype

SYSTEM SOFTWARE
requirements prelim draft final
prelim design prelim draft final
detail design prelim draft final

- coding prel im draft final
CSC integration *

CSCI testing

management

LCSEC plan [... system integrator .... ] [ ...... AFVTF ...... I
ACRW G ( .................... A FVT F .............................
CRMP prel Im draft final
REVIEWS PDR SRR SDR SSR TRR FCA

PCA
CDR CDR FQR

Fi gure 5.2

XV-V-13
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5.6.l Proiect Milestone Charts

Per contract requirements, the AFV developers will submit, project

milestone charts which shall graphically depict the major program

milestones and Ccontract] dellverables and report of the actual work

status against the planned activities. These reports will aid the AFVTF

in the timely analysis and resolution of each anomaly or deficiency,

esoecially in the area of time-critical computer software program

dev'el cpment. i

5.6.2 Status Reports

I-
All Developers and supporting organizations will be required to report

technical progress on a regular Oasis. This report will describe

technical progress, accomplishments, assessments of progress in terms of ,

scheCules, potential problems, contingency plans, plans 4or ssnesule

recovery for items which Fre behind sznedUle, and plans for tie followio"

time ;rame. As ba-:up or this oeliverable, the developer will implement

an. :ter. l softwere t9 management system whilch will indicate for eacn.

sonft,.are rogram,'t z. tne personnel assigned, the planned scneLle, anC

_ c Sr-ent statL_. -s data will be a,., a i I&e for -elew t = -.2

Q vern r-nent or its representative as deemec necessarv dv t)/ , -

,-e : it - c::-darce wit - tne APV FED -ontra:

5.7 c.....T/TEST RESOURCE REOU'REMENTS

The resources required for the development and test of the AFV computer

software programs will be provided by the contractor as apart of the

Software Development Station (SDS) operational requirements. The SDS S

requirements and necessary resources are described in the paragraphs which

follow.

7''

5.14
XV-V- 14
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5.7.1 Growth Capacity and Supportability

These are areas where proven concepts and existing computer resources will

be used during development, test, integration, production, and deployment

of the AFV. As discussed earlier, military standard hardware and software

may be utilized if practical. In addition, AFV planning emphasizes use

of the following resources.

o Automated Configuration Management Support

o Automated Documentation Support

o Computer Software Programs

o Common, Standard, and Reusable Software Modules or Components
o Proven and thoroughly tested Algorithms

o Test Facilities

o Software Development Station(s)

o Simulators/Emulators

0 Prototypes

5 5.7.2 Software Analysis

Software selection Should be based on e:: cec: t d :er*:rrnarne ::zas. f

Algorithm analysis should be basea on correctness, amour: o& vor c:.ne,

amount of work accomolished, space L.sed, s i rl:i\' DtM .I:v,

* testability, and maintainability. This direct'/ ino Ies nat -_-wae

modules should be small and will be documented. Algoritnm comple::ity in

best, worse and average cases should be less than polynomial.

5.7.3 Hardware Facilities

Specific hardware configurations will be presented in the CRMF when

defined. Typically, target vehicle hardware will not be available until

the Development/Proveout (DPO) Phase.

5. 15
XV-V-15
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Therefore, software development on mainframe computers should

simulate/emlate (to include input/output performance) the Fighting

Vehicle (FV) environment. Hardware configuration information will be

incorporated into the CRMP during a scheduled update cycle.

.,4 Support Software

The development support software 11 i nc.lude tools 4or editinc,

compili1ng, assembling, linking, debiging, testing, simulating, and

dooCtmentation to facilitate rapid correction, test, verification, and

*maintenance of program modules. Automatic software documentation Support

is an absolute necessity. All software simulatcrs, test programs, and

- data bases created to ex:ercise and assist in the verification o+ tne AF

functional design will be documented.

5.7.5 Manaaement and Control Software

'Capabilities of the Scoftware Dvlpet ttin (SDS) to SUZ)POrt the

management process will be presented here. This will include SLIJn i-eimT:

as: access control, status reporting, module irnterfa&ce veri#ir:ton,

library contrzl, and job activity.

Deficiencies, errors or faUlts are often triouant of as adiverse rES-lts 34

* running hardware components or testing a program. Deficiency or error

requirements, technical specifications, and program errors. Chaptetr b,

*Test and Evaluation, and Chapter 7, Fl an for Support also contains

- deficiency management guidance.

* ~ 16
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5.8.1 Software Deficiency Management

Software deficiency management is the reporting, monitoring, and

resolution of computer program errors and deficiencies during development

and testing. It includes the establishment of reporting criteria, report

preparation and routing instructions, and the action agency's report

handling procedures.

5.8.2 Specification Deficiency Manaaement

This class of error or deficiency management is related to errors found in

user requirements and faults in program specifications. Testing is not p.
the only way of detecting these deficiencies. Specification developersthS-

will employ a system to detect and correct such problem areas. .5-S.

5.8.3 Hardware Deficiency Management

5.9 SIZING, TIMING AND PERFORMANCE MANAGEMENT

The _evelooer w.ill prepare and maintain timiro, in;, and :er,:ria-

data and estimates which will be reported in accordance witn aoprpr ia e

CDRL items. Methoos for recording, reporting, analyzing, and monitoring

the sizing, timing, and performance of critical programs will oe

identified. Automated performance evaluation suites will be used for

consistency in the evaluation of software performance.

5.17
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5.10 CONFIGURATION MANAGEMENT

Configuration Management (CM) forms the cornerstone of the AFV acquisition.-

strategy as described in this document, and centers on control of the

hardware and software baseline. During the development period, the
resonsibility for executing the configuration manaaement unction will""

rest with the Automation and Communications Resources Wring SroupQ

fHCRWG) and eventually with the AFV PEO integration contractor(s). Durng

te post deployment phase, the designated LCSE' (s) will accomplisn

configuration management under the supervision of the AFVTF (or AFV FPE1).

The Director, AFVTF will require that the procedures to implement CM

zonform to DOD-STD-2167 and be incorporated in the Software Development

:an. The following considerations will apply to CM control to ass~re

t ,at the objectives of the CM program are obtained. .

(."!. I 7on4.ioLration Identification

Developers will ensure th aIt the basel ine documents comply wih con "

r eQUlirement s an aor specifications. Once aproved, tne ccuets w,!i -

serve as basel nes for contrcl changes. A!i ' CCML er _;dZ T7I, 7

h a r d ~ a r e s u b s s t e m s a r e a'n i u a .~ i t m . E o t , r e -S. s e - , , -e

P -:- m, and :r3,ules) are also c -n figura*:,or - ems,

The developer representatives will be a permanent mem:.er :+ an,,, ve--,-enti

software configuration review/control board when it is established. They

will review all proposed changes and will provide the oard with an

assessment of adherence to the quality assurance stanars 4or Ite

proposed chane and/or roosed configuration. ThIe develc:)e, willI

evaluate the proposed action for completeness a nd c uai 1 ty Va Ssur a- e

provisions. See section 5. 1:, Cnfiguration Management Pan.

XV-V-18
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5.10.3 Status Accounting

Developers representatives will periodically review the configuration

management status accounting documents (configuration index, change status

reports, etc.) to ensure that all proposed or approved changes are tracked

to provide traceability throughout the software development cycle of the

AFV program life cycle.

5.10.4 Audits

Periodic audits will be performed on Configuration Management (CM)

practices to assure compliance with the CM Plan, applicable contractor

standards and procedures, and contract requirements. The AFVTF (LCSEC)

representative will also attend the Functional Configuration Audit (FCA),

Physical Configuration Audit (PCA), and Functional Qualification Reviews

(FOR) to verify and certify product integrity prior to acceptance.

S.111 GROWTH. MODULARITY AND MODIFICATION

1uring periodic reviews features for planned and actual growth capabilltv,

rCtLiarit,., and ease of mooification will be e:amined.

5.1-. General Aooroacn

Documentation is an integral part of software through all phases of

development, including system integration and test. AFV program

documentation shall provide a continuous representation of the evolving

state of the software, providing traceability. The documentation aids the

developer in maintenance and operation of the software. Since the

d documentation is an integral part of the development process, it provides

visibility to management of the status of software throughout its life

cycle. Developers must have automated support in this area.

XV-V-19
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I
5. 12.2 Traceability

Traceability by documentation shall be implementec as follows:

5.1Z.2.1 Cross-Reference Traceability

Cross-reference traceability reQuires that there is a section of each

software document that references related documents. This orovides the

aoility to locate associated hardware, software, and interfaces. The

documentation also reference appropriate system specifications. Reference

to software documentation are through the assigned AFV software

_cniguration control number.__-

5.12.2.2 Corresoondence Traceabilitv

Correspondence traceability requires that the dccuments be organizec i

such a manner that the topics listed in the table of contents o4 a

predecessor document, ex:cept for major paragraph headers already

estatlisned in Data Item Descriptions DID's , are CuD!icated in
s-.e'uent documents with additional levels of detail orovided.

Correszondence traceability provides a means c. correl L;,,. r c -e t

soe::*i-at>on and test procedures.

-_ 1 .& nairnc ventICnS

Naming conventions applied in ,ich level doCuments to programs, functi.r, s,

data elements, etc. shall remain unchanged in subseouent documentation,

except for the number of characters allowed when Such, information is found

in the program listing. This consistent naming policy provides

traceability between the documents generated at v;rICLS Staces 0 .'e

software aevelooment.

I
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5.12.4 Software Documentation

The following documents shall be prepared as part of the AFV software

aevelopment program:

o Software Development Plan (SDP)

o Software Design Specification (SDS)

o Software Requirements Specification (SRC)

o Software Product Specificmtion (SPS)

o Software Top Level Design Document (STLDD)

o Software Test Reports (STR)

o Software Test Flan (STF')

o Software Test Procedures (STFR) 1%

o Version Description Documents (VDD)

o Computer Resources Integration Support Document (CRISD)

%

.1..}I

• ., ,.5.21
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5.13 CONFIGURATION MANAGEMENT PLAN

This plan addressed the implementation of the configuration management

discipline for software documents. Software control shall conform with

applicable military standards including. MIL-STD-483A, MIL-STD-490A, and

MIL-STD-1679.

5.13.1 ComQuter Program Configuration Item

The fundamental unit for control is the Computer Program Configuration

Item (CFCI) as defined by MIL-STD-483'A.

5.1.2 Software Configuration Management

Specific responsibilities of the Software Configuration Management

Function are:

o Prepare and maintain a configuration management plan which will be

the basis for configuration management performance during the

program.

o Prepare and publish specific methods as necessary in order to

czomplish the DrDgram objectives.

F'rc' , i e d.rectic) :oncerning re2Ulr eMeM' tE on - cur tiZ-

ident ifi cat .on.

o Provide direction and guidance for the preoaration of PEI

specificat.ons.

o Allocate, through utilization of a specification tree method, the

criteria of the requirements and determine that the intent of the

requirement specification is achieved.

o Assist development engineering in providing specification change

notice (SCN) and specification development records.

XV-V-22 %
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0 Provide direct and positive control of engineering changes

affecting software. This requires the establishment and

administration of a formal change control board and submittal for

approval when applicable.

o Conduct formal confiouration audits.

0 Identify and maintain baseline configuration identification and

status accounting lata. This includes both contractual data (such

as engineering cranges and specification changes and specification

change notice status) and software.

o Review and approve test report.

5 .14 SCFTWARE DEVELOPMENT APPROACH

The software Oevelooment methodology for the AFV snail be a top-downa
structured approach for producing and testing software. Predominant

cnaracteristics of the software development shall be: use of HOL (Ada):

top-down design; program modularity; periodic reviews: and, phased,

too-Cown integration and testing. Ada F'DL shall be utilizeo for the

cesion of the system development software. The Aaa FDL shall conforn in

nt snta:: and semantics with the Ada langUaOe s specif1ec

, ' / ' -25.. Tnis human readable ani machine orocessacle ~_ sr..I

e _sed t Z :zmmn:cate design decisions -mong z tware :eve zCmenr

:erscnnrel and tz facilitate early identifLcaticn :f Esi:n er-:rs. --

software ceve.ooment process can me diviced into tne following phases:

planning, requirements definition (system specification), analysis,

preliminary design, detailed design, coding (implementation), Lnit
testing, CSC integration and testing, CSCI testing, system integration and

testing, and operational testing evaluation of the engineering life

cycle. Planning phases are discussed below.

XV-V-23
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5. 15 SOFTWARE REQUIREMENTS DEFINITION PLAN

A SuccessfUl software development program begins with a detailed, well

thought-out requirements definition. The

allocation of fundamental requirement to Computer Frogram Configuration

Items (CPCI) shall be based upon a thorough analysis of total system

reqLLirements and may requl'e simulation studies and processor/host system

research. A systematic study of data transfer requirements for the

proposed architecture shall be made to determine data transfer rates that

are at such a rate that will meet requirements for each subsystem

element. Test requirements shall al--o be generated. This phase

culminates in the formulation of a development specification for each

5.16 SOFTWARE :E:GN 'LA',

The software design phase allocates CFCI requirements as soecified in the

de,elooment specifications to fundamental components and then to the

comoilatizn unit level. The objective is to formulate a desion that meets

per~crmance onjectives, 1s modularized to allow share_, :n

the i mo I emenr_ =.t i :,7 phase ard adaotability to esscr ar, ce e, an d

P .-Z . ..Le an estaole '..e i ng an in remental mc e.e- E i o n e s Fn

5. l. 1 :'=-Eased c'rarm esicn LanCuaoe

The AFV software shall ne designed using Ada-based Program Design

Language. The FDL shall be used to generate both D-5 and C-5

soeci f i cat ions.

XV-V-24
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5.17 SOFTWARE IMPLEMENTATION PLAN

The objectives of this AFV software development phase are to design and

code compilation units (CU) and have each CU successfully pass subprogram

testing. Preparations of subprogram tests shall be made in parallel with

CU coding. Walk throughs shall be held to verify that each CU conforms to

programming standards, satisfies the requirements and implements the

design in the B-5 specification. Test procedures shall be reviewed to

determine proper reflection of B-5 test requirements and to verify an

adequate functional text.

5.18 SOFTWARE INTEGRATION

AFV software shall be done in a top-down manner in an environment that as
closely as possible resembles real world operational conditions.

Integration tests are needed to verify operations of the AFV CFU and its

software modules, and to ensure that the software units interface properly

and conform to the corresponding design. This testing demonstrates that .-

the control and data flow between units is properly maintained, that all

units and stubs are present and that the unit is sufficiently stable to -

permit functional requirements testing.

5.19 SOFTWARE TESTING AN[ EVALUATICN PLAN

The purpose of AFV software testing snall be to evaluate the performance

of this software in meeting the system requirements. Testing snall be

planned and executed for the purpose of providing a formal basis for

program performance evaluation. The test documents shall reflect a

top-down approach to testing that is carried throughout testing,

integration, and retest.

5. 25
XV-V-25
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5.19.1 Test requirements are generated simultaneously with design

requirements. Test requirements are refined continuously throughout the

design cycle from initial system level design down to compilation unit

design. Types of testing used shall include: subprogram (CU level)

tests, integration tests, and functional requirements tests.

5.19.2 Subprogram test are also known as unit design Qualifization.

these tests shall demonstrate that:

o The CU compiles with our errors.

o The correct flow of control occurs through a CU with executable

code.

0 The proper numerical results are obtained from a CU containing

calculations.

a The calculations within a CU meet the relevant requirements for' 1

stability, convergence, scaling, and range.

5.19.7 When a group of CUs have oassed subprooram tests, integration

tests oegin. Integration testing verifies correct cata interchance

tet veen CUs within a CF'C1 and also among CFCIs within the entire system.

5. A. A~ter the interfaces have been rcperly verifiec.

- .n:re-, ire7en- l ecins. -:e L1remer7S s-_ *i en I--e Z2V C

soe:lfi-sticns are then tested. The tests sn. s n-.==' --' ,'-_

cor, Iete checkout of tne proposed arzhitect_re.

5.19.5 Operational software shall be verified over the complete AFV

operational envelope. In-operation fault detection software shall be

verified by introducing faults into various subcomponents, sensors, ant/or

actuators, one at a time. Performance following the introduction of these
faults will be monitored to demonstrate that requirements are being meet.

5. 2b

XV-V-26

L LAS iF L



AFV CRMP CLAS FI D 1 SEPTEMBER 87

VOLUME XV DEVELOPMENT MANAGEMENT

5.19.6 At the conclusion of software development testing, the finalized

software program will be committed to production and full documentation.

5.20 PHYSICAL RESOURCES

A wide variety of physical resources are required for successful software

development. The primary resources are: design and host facilities,

target processors, and test facilities.

5.20.1 Desion and Host Facilities

Design facilities include word processors, Program Design Languages (FDL),

and their associated hosts, personal computers, etc. Host computer

facilities include software development tools such as compilers,

,U assemblers, linkers, printers, plotters, etc. Host facilities may be

large main-frame computers, or more preferably, the smaller microcomputer

that can programmed using self-contained Micro Development Programs. The

following guidelines should be followed in the selection of the host

facilities for the AFV software development effort:

o Availabilitv of a reliable Ada comoiler.

o Maturity of the compiler. Debug cf compiler prztlems ac t ne

work-eround required :an be costl.'.

o Availability, maintainaOility, ano cost of peripnerals.

o Target processor selection. Host compiler must produce obect

code of target processor.

5.27
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5.20.2 Target Processor

In selection of a target processor, a careful balance must be maintained

between cost, size, and weight factors, and the memory and throughput

requirements imposed upon the processor by the AFV system. Software costs

escalate exponentially as memory utilization nears capacity. Good

software design can protect critical functions from degrading when

throughput demands exceed machine capability.

5.20.3 AFV Processor Selection Guidelines

o Ada compiler targeted to the processor.

o Capability for handling throughput.

o Sufficient memory capacity.

o Cost, size, and weight factors. , .

o System architecture/bus compatibility. a

0 Test support facilities.

521 ENGINEERING PRACTICES

T es: n approach will stress hierarci: _.. r-4---

co r e s oose coupling), moduliarit,, an . -- -- --.

Documentation will stress tracea i . - . . -. .. . - -

actual testing, formal standards, :iarity of descri:zt:ns, and easily

readable listings. Testing will stress formal cemcrsrtraeins c4 mission

requirements and use formal error data collection metnods. The following

software engineering practices and standards will ne used in tue

develzpment and maintenance of the AFV software.

5.21.1 Ouality Assurance F-actices

To ensure quality, the developers shall employ approve' C'Jlity Assuran:a a...

contractor practices or substitute Government a:orcve equivalent

practices which could include the followino:
XV-V-28
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a Structured Design

o Top Down Development

0 o Chief Programmer Team

o Formal Standards and Guidelines

o Data Item Index

o Hiercnarchy plus Input/Process/Output -"

o Structured Programming

o Unit Development Folders w/automated assistance

o Structured Walkthroughs

o Programming Support Library

o Formal Error Data Collection

5.21.2 Standards and Conventions

The standards and conventions affecting the AFV development effort are

specified in appropriate sections of the Statement of Work and the .4

Contract Data Requirements List. They provide specific detailed guidance

-or procedures, design, program structures and conventions, display and

i:-ic standards, and I/O signal standards. They include:

3 Eneci:ca,on standards

, ore_,raticn standar;s

o Fro-m'q standards

D Ouality Assurance standards

o Configuration Management standards

o Testing standards

5.21.3 Development Procedures

The software engineering practices that are employed in the development of

the AFV software are described in DOD-STD-2167. Monitoring and

enforcement of the practices will be accomplished by the management

procedures presented in Chapter 2 of the CRMP. The engineering practices

th'at will be used are: XV-V-29
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o Software Tool Development Environment

o Structured design

o Top down design

o Functional diagram

o Software development files

o Structured walk throuoh

o Formal est methodology

o Software update procedure

o Data item index and cross reference

o Supportable data structures

o Communicat:ion Integration p

2.. 4 :ommon. sta.dard. and eusaoie Softare zmconents

Maximum use of common, standard, -n_ re4na__ =E:- tware components I

mandatory. The AFYTP will e rescnsioie for tne estab isrmen: and c

unc:icn of a s*andard software review ommttee Lner the aU C -ma n

zomm'ni P tnr, re(o7.:r1e wOrl.nQ crouZ ,;P ' :o -_ ur.:secr eva.2azinc_ .

z '-- - r - ._
=  . --s : ,_, The ACE E " - ' .:- - "- -

--- '-z-pcaec s- : t;- 7--- V Z Z.--

A'

The AFV security classification guide, (to be developed), will include AFV

software security reQUirements. Material covered in the 'Lide r-ay =::

o Data Base I-.'

o Data Storage..".

- ..

J-1-
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XV--V- 30 ,

----------,*,-~

The~F scuitUcasifcaio gude (to . e deelpd} wl icld :

soft"ware , ". - ... "-...".'. ",". '. '. se."t e~lrmns atra oee in.. the ." " . ". " m'' y ",'"".-- ''' "" ':t:. ' %

". -. .--'' ',-'' .-.o . .o t"e .". T ho,. ":' " ", , '. _'". "ar, , e-", ,"- .rog,,ramsr <- :,. '



*~~~~~~~> ...- '.** ..--.

III

AFV CRMP I SEPTEMBER 87

VOLUME XV DEVELOPMENT MANAGEMENT

o Access Control "LS

o TEMPEST Requirements ..

o Declassification Techniques and Control

o Data Links

o Document Control

o COMSEC ard OF'SEC Requirements

5. 2Z INTEROPERABILITY AND INTERCHANGEABILLTY

S..
5..:.1 Army Command and Control System (ACCS) Interooeracilitv

The reou:rements for the AFV automation and communications resources are

based heavily on 52C2 systems and on the Fiqhting Vehicle's internal

:ontrol requirements. The requirements are also based on the need to

communicate with ACCS components. Interoperability of protocols, data

components, and formats between the AFV and ACCS components (all mission %

areas) is required.

5.1C2 U.S. Navy and Air Force Interooerabilitv

ReqUirements cei .r "'MARC Documentatismn. It is intenceC tnat tn e AFV ..

..

automation and communications resources be intercoerable to tne maximum ..

degree possible commensurate with AFV acquisition schedules and with

National interests. Applicable NATO standards shall be met when possible..,'

5.Z.
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,w %.*%

5.2.4 Vehicle !nterchangeability

AFV vehicle subsystem interchangeability is base on two levels of

commonality; family and chassis. Family commonality refers to AFV wide or

universal commonality. Chassis commonality refers to the components or

subsystems common to a carticular AFV weight class. Family common

command, contr:)l, communications 'C4) and electrical subsystems shall be

interzangeable : ue -o the modular design of the AFV. Chassis common

Su.b syst em..s ii also e ... interchangeable. Interchangeability goals

for an AFV mission module unique components will be determined

To24 E Lr4TON 7ECHNst .. ',NrE

To the greatest e: tent possible, operational C4 and electrical system

moc--us will e developed. The minimum objective is to oetermine or

confirm the human -actors engineering analysis for physical

configura:ion. The Max:imum objective is to validate the interface and

interconnection of C4 and electrical system components or subsystems.

Simulation will be used to determine the force level effect of AFV '4

z oTc or- n t s.

- . - Z

cevelcpmernt cf a,-, mation and commuric-a:,icrs -esources -or ,-e n hi e

Chapter 5 follows DOD standar.s 4or = mientatic7 i . a-lso imposes

management organizations not normally used for the develooment of computer

resources.

C..
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CHAPTER 6 - TEST AND EVALUATION

6.1 INTRODUCTION

This Chapter of the CRMP addresses the management of the test and

evaluation of the Armored Family of Vehicles (AFV) computer resources. It

presents the plan and schedule for developnment of test plans for testing,

verification, and validation of the automation and communications

resources for the AFV.

6.1.1 Testina Goal

.* The goal and explicit purpose of computer resource testing is to determine

" ,. . failure. Failure is defined as the determination that an error exists in

system requirements, specifications, design, programs, equipment or

testing methodology. The vast nature and complexity of AFV computer

resource applications demonstrates that 100.% testing is impossible. The

myriad of possible combat scenarios, soldier operations, and sensory

inputs prevents total testing. Therefore each piece of the vehicular

electronics must be tested separately and in various comoinations. System

integration testing methodologies that can assure selected levels of

testing will require further refinement.

6.1.2 Testinq Folicv

Deployment of a system implies that sufficient testing has been

accomplished to assure that the system satisfies its

"-'. .
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specifications/requirements and is performing as designed. All changes

must also undergo sufficient analysis and testing to ensure that system

quality and functions are preserved. Designated test agencies will

coordinate with TRADOC, AMC, and other proponent agencies to determine the

degree and method of testing required for each AFV system modification.

6.1.7 Test and Evaluation Master Plan

The Test and Evaluation Master Plan (TEMP), published separately,

addresses the approach and methodology of testing, the objectives of the

testing, the resources required, the responsibilities and interaction of

the involved agencies and commands, and the purpose and function of the

Test Integration Working Group (TIWG). A Test and Evaluation Master Plan

(TEMP) shall be prepared separately by the chair of the TIWG in accordance

with AR 70-10, and in conjunction with the other members of the TIWG (See

Figure 6-1). The TEMP will identify the test plans, testing, and schedule '

for the technical Development Testing (DT) and user Operational Testing

(OT) of the AFV. It will identify the test concepts and the critical

issues which must be addressed for the AFV. As a minimum, the TEMP will

incorporate the following:

o Test will not be repeated if satisfactory results can oe obtained

through other test efforts.

o A Drogram will not move to the ne:t pnase or project objeztive

urtil all significant deficiencies are identified and corrective

measures are planned.

o Developmental Testing & Evaluation (DThE) will verify attainment

of technical specifications and objectives.

0 User Operational Testing & Evaluation (OT&E) will assess the

system's operational effectiveness and suitability.

6.2-
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o Testing and nondevelopment items will be production tested to

insure compliance with contractual requirements.

o Organizations having logistics and user responsibilities will

participate in the test program.

o Test cycles will be coordinated to minimize resource needs,

prevent duplication, and maximize data yield.

6.1.4 TEMP and CRMP Evaluation

ap

The goal of the TEMP is to provide managerial guidance concerning.the

entire AFV. This section of the CRMP focuses on automation and

communication resource testing. Consistancy between the Test and

Evaluation (TEMP) and [Communication] Computer Resource Management Plans

must be maintained. Organizations identified in Chapter Z are responsible

for TEMP and CRMP review to ensure consistency is maintained.

Inconsistencies and recommendations must be immediately reported to the

CRMP AFV point of contact identified in Chapter 1.

6.2 TEST ORGANIZATION AND RESPONSIBILITIES

6.2.1 Organization

The oroanizatlons and agencies that are responsiole ior the test and

evaluation of AFV software and hardware are defined in paragraph 6.2.2.

These activities perform varied roles during the development and

operational test phases and must cooperate as team players to assure the

success of the Test and Evaluation Master Plan. Following further full

scale development, this section will be expanded to include the

identification of those organizations responsible for independent

verification and validation of software. The current procurement

6.3
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philosophy precludes their being identified at this phase of AFV

development.

6.2.2 Responsibilities

• The Director, AFVTF has overall responsibility for assuring that the Test

and Evaluation Master F'lan is successfully executed. Primary test

coordination will be accomplished through the TIWG and ACRWG. Specific

responsibilities of the organizations depicted in Figure 6-1 will be

incorporated upon publication and approval of the preliminary AFV TEMF'.

6.2.2.1 AFV Task Force. The Director, AFVTF manages the TEMP as set

forth in the TEMF and supplemented in this Chapter of the CRMF.

6.2.2.2 Test intearation Working Group (TIWG). Chaired oy the AFVTF

Deputy Director for Combat Development, the TIWG provides a forum for

direct communication to facilitate the integration of test requirements -"

and to speed the TEMF process. The TIWG will define the responsibilities

and interrelationsnros of the materiel developer, combat developer,

logistician, trainer, developmental and operational testers and

evaluators, LCOEC, and other concerned organizations during the various

levels of software testing. The organization, purpose, anC activities c4

the IWG are contained in the AFV TIWG Tharter which will e n:cr ,

as an Anne, to the TEMF when approved and outlisned.

6.2.2.3 Automation and Communcation Resource Working Group (4CRwG)

Review Appendix C, Charter for the ACRWG and Chapter 7, Program

Management.

6.4
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6. .2.4 Army Materiel Command (AMC)

6.2.2.5 Trainino and Doctrine Command (TRADOC)

9-:

6.2.2.6 Ooerational Test and Evaluation Aaencv (OTEA) r

6.2.2.7 Tenk and Automotive Command (TACOM)

a-

6.2.2.9 Communication and Electronics Command (CEC]M)

6.2.2.I Procram Ez:ecutive Oficer

6.5;
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p.

Test and Evaluation Master Plan Organization

System Details

1. Mission Description
2. System Description

Required Technical Characteristics

Program Summary

1. Management

2. Integrated Schedule

Developmental Testing & Evaluation Outline

1. Critical Technical Characteristics

2. DT&E to Date

Special Requirements for System/Subsystem Retest

4. Future DT&E

Operational Test & Evaluation Outline

1. Critical Operational Issues .4

2. OT&E to Date

3. Future OT&E

Test and Evaluation Resource Summary

1. Test Articles

2. Test Sites and Instrumentation

3. Test Support Equipment

4. Threat Systems

5. Test Targets

6. Operational Force Test Support

7. Simulators, Models, and Testbeds

8. Special Requirements

9. T&E Funding Requirements

10. Resource Schedule

11. Manpower/Training

Figure 6-1 *.2"
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TEST ONO

TEST ORGANIZATIONS AND RESPONSIBILITIES

ORGAN IZ AT ION RESPONS I BIL IT IES

AFVTF

TIWG

*. ACRWG

'I;' AMC

TRADOC
fa

OTEA

TACOM

AMSSA

CECOM

PEO

Contractor=

System Integrator

'p

Figure 6-2
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6.2.2.10 Contractors. Contractors will be responsible for actual

performance of the major portion of Developmental Test and Evaluation

(DT&E) to demonstrate compliance of the computer software programs with

the computer software development specification of the AFV with the system

specification. Contractors will also be responsible for providing all

computer resources and related support facilities necessary for

accomplishing the DT&E of the AFV software. Contractors may be required

to provide selected computer resources and related support facilities for
I

Operational Test and Evaluation (OT&E).

6.2.2.11 System Inteorator. The system integrator will be responsible e. %

for software validation, verification and testing of computer software

components in the AFV during DT&E and will provide computer software

testing support turing GT&E. The testing of computer software components

at the integrated level will include software component interfaces to

internal AFV functions such as weapons systems and external interfaces to
• I

battle management functions such as communications. The integration

contractor will construct and maintain a AFV computer resources prototype

for use oy contractors during DT&E. Control ana management responsibility

cf th e comouter resources prototype will pass to t e AFV LOSEC s) at tne

ZPe::,icat~c-s ;-il 1.1 e tested. The Qcal ct i~~ctirt~~p :

determine specification errors pr ior to0 progranm-:ng or hardwar-e

development. Algorithms specified in the specification documents will be

thoroughly analyzed. The ultimate goal of this analysis is to achieve a

best possible rigorous proof of specification algorithms.

"%° _-
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6.4 COMPUTER HARDWARE TESTING

Hardware testing requirements have not been fully developed at this time.

However, for planning purposes hardware testing schedules should coincide

with software testing.

6.5 SOFTWARE TESTING METHODOLOGY

Plans will be developed for testing compliance of the specification for

each software requirement and applicable interface requirement. The

testing approach will be in conformance with the Test and Evaluation

Master Plan (TEMF). Software test planning will include both formal and

informal tests.

6.5.1 Formal Testing

Formal tests will be developed for each software requirement and for all

critical software components and interfaces which represent an area of

risk within the system. Formal tests will include stress scenarios, such

as capacity tests and error handling conditions. Formal tests will

require Government-approved test descriptions and procedures, will ne

witnessed by the Government or a Government-designated representative, ar.

will be documented by a test report for Government aporoval.

6. 5.2 Informal Testing

Informal tests are internal contractor development tests conducted during

coding and unit testing and specification integration and testing. ,.

Informal tests will address and demonstrate the correct functioning of all

software components under realistic loads, the proper and complete

allocation of all software functions, and the correct implementation of

specification interfaces. Although test descriptions, procedures, and ,4

" reports for informal tests do not require government approval, they will

be documented by the contractor and made available for Government review.

XV-VI-L'
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6.5.2 Testing Requirements

The objective of the software testing effort is to ensure that each new

version of a computer program distributed to the deployed system is

correct and fulfills the associated operational requirements. The

Software Testing activities of the AFV LCSEC will be conducted as

descrined below. Deviations from these policies will be made only with

the written approval of the Chief, LCSEC.

6.5.Z Test Requirements Aravsis

Computer program functional requirements, including acceptance criteria,

will be specified in the Computer Program Development specifications and

the requirements for qualification test will also be specified.

Contractor analysis of these functional reouirements, acceptance criteria,

and qualification test requirements will be the basis for generating the

Qualification Test Plan and associated test schedules. This analysis will I
also enable the contractor to determine the test tools and simulation

models, and their acOuisition/develorment schedules, needed to support

both qualification test and engineering development tests.

est 'l&ns - The System Test l:an Yili include cefinition c-; t.e

requirements for tests to demonstrate : iat tre cevelooeC so~tware meets

all Software Development Specification reZUirements. The test olan v i.

describe locations, schedules, and limlt-ations c4 :-e tests: :rezar~tioz

of input data; methods for analyzing results: and requirements 4cr

equipment, support, software, and personnel.

6.5.5 Test Planning

The AFV LCSEC (or AFVTF designee) will determine the scope of testing

required to ensure that the software modifications made meet all specified

technical, operational, and performance requirements and the acceptance

criteria. Test planning will include development of:

6.12
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o Software acceptance criteria at each level of testing

o Specific objectives at each level of testing

o Internal procedures for scheduling and conducting tests

o Detailed procedures for conducting testing

o Procedures for reporting test results. S'-

o Specification and Design testing.

All test plans, specifications, and procedures will be subject to the V

review and approval of the AFV designated LCSECs. IN

6.5.6 Levels of Software Testino Required

The AFV LCSEC will test all software and software changes which it

. produces and ensure that each aspect of the software is thoroughly

exercised. a -

-'a

6.5.7 Proorammino and Unit Testin.

Programming and unit testing includes testing accomplished during actual ."

programming of a software program or unit and it includes testina o4 the

unit according to design and to performance within a system.

b.5.7.1 P-ooramming - During this activity, the detailed design ,ill ne -

translated into program code and data definitions, and th resulting units ,'.,

of code will be tested. The AFVTF will carefully monitor contractor -a#t

progress using quantitative and qualitative measures of progress,

especially when coding spans an extended period of time or when a large .-
-',

amount of code is being developed.

6.5.7.2 Programmer Unit Testing

Unit Level testing is the responsibility of the programmer. Prior to unit -a

level testing, a code walk-through will be conducted by the project '

engineer responsible for that software product. As a minimum, unit level

XV-VI-13
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testing will be performed to ensure warning or error free compilation and

assembly of the coded unit, to ensure that the coded unit fully satisfies

the detailed performance and design requirements, to ensure that input and

output e::pectations are met, and to ensure that all code telivered has

been fully exercised.

6.5.7.-- Unit Level Testing - Unit testing is part of the informal

whi.tebo testing program. Before beginning unit testing, test procedures

for unit testing shall be defined. Government approval of these test

procedures is not required. Unit testing shall exercise individual

software units to check for agreement with detailed design, correct

execution, and proper data handling. The objectives of unit testing are

to assist in the development of the specifications for each software

requirement, to provide visibility into the progress of the development,

and to prepare for formal testing.

b.5.7.4 Black box Testinp. - Unit level testing will consist of formal

olack box tests to verify that each function of the unit, or aggregate of
units satisfies the Software Requirements and applicable Interface

Reouirements. Formal testing will be per'ormed in accordance with the

STP, STD, and Software Test Procedures (STPR). Tormal testing is a

2rimary criteria for determining system ac:eotarze; tnere4cre, :ri~r

in'o-mai testing results will not be used in p.ace -l 'ormal :estin;, -j-

those ,T~c .ies (SL::n as a Lltllity program) wrich are re'-aivel, -sersit:.,e

to system operation, formal testing may be conducted at the developer s

facility. For large operational modules, the comolexity of the

performance requirements may require additional testing usir- the

integration contractor computer software prototype or during later DT&E or

OT&E. The AFV PMO will assiduously monitor contractor progress to assure

performance meets all aspect of the STD, STP, and the STFR.

6.14 -.- '-
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6.6 SOFTWARE STRESS TESTING p

The Software Stress Test will exercise all functions of the software for a

period of time in order to demonstrate that the software is free of

serious or numerous errors. Under this test, the software is to be tested

to the limits of its designed capacities and beyond, in order to ensure

that degradation at the point of saturation is not catastrophic. Methods

of stressing the software shall include, but are not limited to:

designed to accommodate.

o Saturate the data transfer capabilities by requiring more data to

be transferred in and out of memory, peripherals, subsystems, and

interfacing systems than the system was designed to accommodate.

o Provide zero input for processing- to assist in null condition

processing.

o Exceed assigned storage are capacities, e.g., buffers, tables, and

scratch areas.

6.6.1 Lenoth of Stress Testina

The length of time of this test will vary oepending on tr-,e :rinle':itv c

the program and mission of the system under test. initial system setup

time to establish normal operating conditions will not be includeC as part

of the test period.

6.15
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6.6.2 Stress Testing of Continuously Operated Systems
6"

For systems that are designed to operate continuously for more than one
L?

day at a time when the system is placed into operation, the minimum length

of time of this test shall be 25 continuous hours.

6.6.2 Stress Testing of Periodically Operated Systems

For systems that are not designed to operate continuously or for more than

one day at a time, the minimum length of time for this test shall be the

length of time required to fulfill the system's mission(s), including any

periods before and after the mission period or the length of time it takes

to complete the test requirements, whichever is longer. The testing

period shall be continuous.

6.7 PREPARATION OF TEST DESCRIPTIONS

Test Descriptions will define the methods and criteria of conducting the

i ndi vidual tests identified in the Software Test P1an (STP') when

published. The STF will also identify any software tnat will not ne

tested. Each test case will be defined in terms of .ssmorticns, iDL'tS,

expected results, and evaluation criteria. The test c.ri i ons *o_ m tne

.asis -or s=Luequent -eveboprment of test o-oceLeS. E Z _- -

Pro:edtres 4or formal tests shall recuire Government a7or_,l. ,

tests will be fully defined in terms of the proceO-ral steZs '12 re:are

for, execute, analyze the results of, and document th.at test. The AFVTP

will carefully monitor contractor performance to ensure tta: the test

procedure addresses all aspects of the previously defined STP and STD.

6.8 COMMUNICATION SYSTEM TESTING to be determined

V-VI-lG
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6.9 AFV C4 ARCHITECTURE TESTING

The C4 and electrical system testing will be covered in the Integration

Testing paragraph of this Chapter.

6.10 INTEGRATION TESTING

Integration Testing shall not begin until all of the units for the

computer program have passed unit testing. Integration Testing will

include at least the following events:

o Ensure error free linkage: of the units

o Ensure that the computer program meets the detailed performance

and design requirements

o E>xercise the computer programs input and output

o Ensure that the program can properly handle and survive erroneous

inputs.

o Levels of degraded performance to ensure system operational

performance can be maintained while selected modules are

non-operational.

o Data and voice communciation can be achleved.

o Interface and interconnection of components or sutsvsems wu'n te

AFV commCn ous architecture.

6.17
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6.1o.1 Software Inteoration and Testing.

This phase will successively integrate and test units of code and I
components until a complete software system is built. Integration and

testing normally begin by integrating and testing the highest level

software units, and then proceeding to successively more comprehensive -

levels of integration. Informal tests will be conducted to verify procer -.
functioning of the components software modules prior to software module

level testing. Formal tests will be conducted for those component

function which are critical to the software module as determined by the

time or performance requirements. *
b.l0.2 System Integration and Testinq.

'cftware and hardware modules will be successively integrated and testec

to validate that the complete system is properly integrated and satisfies

system requirements. System testing shall focus on the interaction c"

hardware and software modules of the system, under nominal, stress, and

endurance conditions. Metnocs of testing these interactions will

-omprenensively ensure that the sof tware fulfills system recuiremet .

ystem testing will be condLcted, using the operational c'nfir2n

nearest possible equivalent, in acordance wit tlne svstem-levei zo.ti-

04 *ne 7- cy"tee testing m e z-: -e zom- - - "

:tctIp E prcvi'ed by t ,e system tegrator -:atl r. .

LCSEsJ , the independent evaluators, and the Lser in IvSem tes Q is

strongly recommended.

6.10.3 Operational Environment Testing

The system will be integrated with other systems ant tested. This testing

will formally qualify the system to ensure that it functions properly in

the operation environment. Tests will emphasize the interoperability of

the system with the software and hardware modules of interfacing systems

that exist in the operation environment.

UNCLASS Ij ID ..
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%.1l DEVELOPMENTAL TESTING (DT).

Technical DT will be performed prior to Milestone III or equivalent to

ensure that engineering is complete, that all significant design problems

have been identified and solutions to these problems are in hand, and that

the system is ready for user OT. DT encompasses all computer software and

specification testing, hardware/ software system level testing, and system

integration testing performed prior to User Operational Testing (OT).

Director, AFVTF will ensure that software expertise is available during

Government DT to support a valid technical assessment of the system.

6.12 OPERATIONAL TESTING (OT)

AFV user Operational Testing (OT) will be conducted, in an operational

environment as determined by the test community. OT will ensure that the

system will satisfactorily perform the mission for which it was designed.

Sufficient OT will be completed before Milestone III or equivalent to

ensure that the system is ready for proJection. OT will be managed by an

independent OT agency, with support from the material and combat

developer. AFVTF will ensure that the software e.crtise is available as

required during OT to support the evaluation of tne AFV svstem.

V.i- ACCEA,7ACEE TESTNrG -Acceotance :estin will ce t)he ateway e' ert

which verifies tnat the software product does meet cer~ormance, cesign,

and quality control specifications. Acceptance Testing will include tne

following:

o Ensure the total man--machine interface for the hardware/software

package is acceptable.

o Ensure proper system initiation, data entries via pt-ipheral

devices, program loading, restarting, monitoring and control of

system operation from display consoles, and from other control

stations as applicable.

S'IV-'!l-i?
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" Ensure proper interfacing of all equipment specified in the

program performance requirements.

" Ensure the capability of the program to satisfy all applicable

system and program performance requirements.

o Ensure the capability of the system to handle properly and survive

erroneous inputs.

o Perform software quality stress testing.

o Perform review of documentation.

o Approval for Production. Prior to a full production commitment,

AFV PMO will ensure that the operational requirements for both

performance and supportability have been met. Approval of

Computer resources for production will require that: 1) the

Functional and Allocated Baselines are current, 2) system-level

FCA and FCA are completed, 1) the Product Baseline is established,

and 4) all three baselines are under proper configuration

management.

A description of the contractor's test methodology, as approved by the

Government, will be inserted after contract award.

4 E. PF'ZTAILiTY £EO1iC'NST AT.ON

The plan -or tlie conduct of the supportanil.ty cemortra.::n Sor Li-e

Cycle Software Engineering Support (LCSES will be defined at tne prcper

time and will be included in this CRMP. The plan will delineate and

specify the requirements 4or the testing procedures, internal and e:ternal

interfaces, equipment, and personnel as well as the methodology to n)e used

to verify comoliance with the requirements. The demonstraticn will

exercise the support capability, in real time, to permit assessment and

certification of its adequacy for the post deployment phase.

6. ?'2'
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6.15 BENCHMARK TEST CASES %

The results of automated computer software performance evaluations -

accomplished during development by the integration contractor will be

documented and maintained by the AFV LCSEC during post deployment support

of the AFV.

6.16 SOFTWARE DEFICIENCY PROCEDURES

The contractor will be required to prepare a software deficiency report on

any software requirement, design, or test deficiency. Reporting of

deficiencies will be done in accordance with the Statement of Work and

CDRL. The contractor will be responsible for resolving all software

deficiencies both during contractor DT, government DT, and government OT.

All deficiencies will be identified and resolve prior to Milestone III.

6.17 TEST SUPPORT REQUIREMENTS

6.17.1 Special Tools

Three special testing tools have been tenatively identified and will te

used in the testing of the AFV software and hardware. Development an.

acousition of special test tools for the AFV r, as not Yet been fA li'

determi ned

6.17.1.1 Automation and Communications Resources Frototype - The FV

system integrator will construct an Automation and Communicatiois

Resources Prototype (or mock-up) containing all computer related hardware

and software components and interfaces or emulators of those components

for use by contractors in the testing of software modules/components. The

prototype will be used for developmental testing at the systems level and

for support of DT&E and OT&E. At the completion of these formal tests,

control and management of the prototype will pass to the AFV LCSEC for use

in maintenance of the AFV computer software components.

XV-Vl-21
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6.17.1.2 Automated Test Suites - The AFV system integrator will design

and produce automated test suites for software testing at the system

level. The test suites will include stress/overload tests and system

degradation tests in addition to those tests needed to test software

component according to specification.

6.17.1.7 Software Performance Evaluator - The system integrator will also

design and produce automated software component performance, evaluation,

and diagnostics programs for use in development, testing, and maintenance

of AFV computer resources.

6.17.2 Facilities

6.17.2.1 Developmental Test & Evaluation (DT&E) - The AFV system

integrator will provide automation and communications resources testing

facilities for AFV contractors and for military participants. p.

6.17.2.2 Operational Tes t Evaluation (OT&E) - The AFVTF will arrange

for AFV OT&E units and facilities to include facilities for automation and

communications resources testing by the integration contractor anitf

seiecred sotware contracoroas.n po

6. 1 7.3 7 ersonnel

6.17.Z.1 DT?,E FPersonnel Requirements - Technical DT&E personnel %

requirements w ill be determined by the integration contractor and approved

will be determined by the AFVTF. Contractor representation and support

during OT&E will be coordinated by the integration contractor. I

6.2
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6.18 TEST SCHEDULES

Schedules for test planning and performance are presented in Figure 6-3.

Some schedules are not firmly established and will be defined in later

updates to this CRMP.

6.19 SUMMARY, TEST AND EVALUATION

Chapter 6 covers testing goals, policies, management responsibilities,

methodologies, requirements, and schedules related to the development of

the AFV automation and communications resources.

4,*%,I
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Test Schedules

87 88 89 9 91 92 93 94 95 96

PROOF OF PRINCIFLE

Tech Base Demos

Critical AFV Technologies

Test/debug models/sims

Phys/Analytical Sim/test

ELJThE/CTE

e DEVELOPMENT/PROVEOUT

Contractor testing

* 0Technical Tests & Eval

Operational Tests & Eval

IOT .

OT .

EUT&E

PRODUCTION

F'rduction Ouality Tests

"

Figure 6-3
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CHAPTER 7 - PLAN FOR SUPPORT

7.1 INTRODUCTION

The Plan for Support Chapter, presents activities which must take place in

order to effectively provide Computer Resources support Development

Froveout and Froduction/Deployment of the AFV system. This Chapter also

discusses the development of computer resources management to include the

AFV Life Cycle Software Engineering Center(s) (LCSEC) and the support

philosophy, the support organization, and responsibilities. Support

activities necessary throughout the life cycle phases of the AFV program

are defined. The support facilities are discussed as well as the means

which will be Used to maintain AFV system integrity. Configuration

Management planning for the post deployment portion of the AFV life cycle

is presented. Personnel and training requirements are identified.

Testing activity for post deployment AFV is discussed. This Chapter of

the CRMP defines the plan that will be established and followed in

* providing for the life cycle support of the AFV automation and

cOmmunications resources.

t".

.4.

- he 'FV :-m-u.er resources will be managed tne AFVTF. The

.: and the Automaticn and Communciations Fesources Working Group

(ACRWG) will assist t. ,e AFVTF in management of these life cycle support

aspects. AFV candidate components or subsystems (such as SINCGARS, EPLRS,

etc) already

7.1
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under a F'ogram Manager or Program Executive Office will retain management %

responsibilit'y and will update their respective plans to support the AFV.

7.1.1.1 Plans To Establish Support Facilities - Plans to establish

support for AFV automation and communication will be finalized prior to

Milestone I/I. It is anticipated that AFV will require two LCSEC's; a

vCCS LSEC operated by TACOM and a KC2 LCEEC operated by CECOM. Software

engineering support for a vehicle defense, position navigation, embedded

training, stano-a.one training devices, fire and weapon control, automated

logbcok, communication control, fighting station, and special equipment

control must be finalized by a work breakdown structure. Hardware

(computer and communication) engineering support will be developed in a

similiar manner.

7._.1.2 Aztivites :'eouired tor L._:-- uoczrt - Tre intense activities

ne:essary to preoare an L*SEC facillty to support the AFV are oresented at I

C!'ure 7-1. These activities are described at Apmentix H. I* is planned

tiat during Development Proveout (DPO) , at least two LCSEs will e

requi-ed +t0 support Battalion and Eeiow Commano &nd Ccntrol :,BC2) %

levelcpment and integration and to sutpport the AF'. Vehle Control and

*- .. perat'.n_ System V/CCS.

-- , - .... . Oc: h-

- A I

7.2.14 V: Lif -le 7 S , oncrl

The phases throughout the AFV System's life cycle which will require LCSEC

support are Development Proveout and Production/Deployment. The

organization and relationship of the LCSEC to the AFVTF during these

phases is shown in Figures 7-2 and 7-7.

7.2.2 SLupcrt Before Deployment

The Automation and Communications Resources manager for the AFVTF is the

C7I Division. The C1 Division is responsible for AFV software suport

during all phases. Its organization is shown in Figure --I in Chapter

T re AFV sof+tare maintenancz nr svstems prior to

*,7
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Activities Required

for

Life Cycle Software Engineering Centers (LCSEC)

to Support the

Armored Family of Vehicles (AFV)

A. Document Mission Critical Computer Resources (MCCRs

E. Identi;-y Personnel/Technical skills Needec

C. Create a Library

D. Acouire Partial Software Personnel Crew

E. dentify Hardware and Software System Components

F. Identify System Support Hardware and Software
G. Acquire Remaining Personnel

.- '> H. Acquire Documentation/Technical PLlizations

. Prepare or Update Software Support Plan

j. Familiarize Personnel with System Software Con,.,uraton 5

i. Prepare LCSEC' Procedures

L. De'ire Space and Security Requirements

M. Prepare Test Cell

N. Acquire System and SUpport Items
_, S=sem irstal lation

Develcp nr, Conduct Integrati on P-ozedures
. evelop Con,fIguration Management (M lnAnx .

R. -onduct system Hardware Training of Personnel

S. Conduct software Tests/Emulation .1
T. Center Operat ions

U. Continuity of Operations Planning

V. Administration Preparation

Figure 7-1

XV-VII-3 %
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Support Organization
Proof of Principle and Development Proveout

! 
, I

AFVTF
, 

I i

II II

SYSTEM j ACRWG
IINTEGRATORI I

IROTOTYPEI ICB

LII LSEC' PLAN

USER ___CM

TI W

STD VETRONIS=

U1 TRAIPrUK3

Ms MS
:<---PP---- : I/Il K -DF'-------- >II I-P/D-- :FIELD

RRC 87 a8 89 9o 91 92 9 94 9

* Figure 7-2
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Support Organization

Producti on/Deplo cyment

I I

AFVTF

I

UI
* I

-YSTEM

I INTEGRATORI

I -------- I
ACRWG I'a.

II I

ISTAMMISI ILCSECI I lIV'VI I ITESTINGI I ACCS I

SI 'I ' I 'I I. I

I74.,I

I I "I I I

FIELDING I I CC l ITRAINING!

TEAM

MS MS

:<---PoP---->: I/II :< .------- DPO --------> III ',I-P/D--),FIELD
RRC 87 68 89 90 91 92 9 94 95

R_ 
a274

Figure 7-3
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fielding (Development Proveout and Production/Deployment) is shown in

Figure 7-4. This system will evaluate deficiencies, failures or

additional requirements as identified by the User/Director during the

developmental phases preceding fielding. As the figure depicts, the

developer (normally the prime contractor) is responsible for correcting

the failure or addressing the requirement.

7.2.3 Support During Testing

If the testers in a developmental/operational test (DT/OT, II, III)

determine a failure of the system to meet requirements or specifications,

they may generate a Test Incident Report (TIR). During this period the

Combat Developer (TRADOC) may consider additional requirements for

incorporation during a Pre-Planned Product Improvement (P71) review that

will be held following the system Production and Development. There is a

very relevant point as concerns cost effectiveness during FSD

(pre-production) when the design must be frozen so that the government and

the contractor/developer may focus on the product to be produced. This is

necessary to ensure the system's effectiveness to combat a new or :hanging

threat environment. In the former case, the generation of a TIR will be

processed through the AFV Director of Automation and CommunicAtion 4or

consideration: and in the latter, the requirement will be staffeo Virougn

t ^ . FVTF of 4ices. Should these offices determine that tne needn

survivability related, it becomes an AFV, ef -- "mmI eii:t

Automation action. Otherwise, the failure report will be prcessed tb'

another one of the paths described below.

7.8

xv-vI I-.

m%.

~ ~'~.V~CJ' *~*~~p .. *~.'LA.2



AF RPUN CLAS % .'A ED 1 SEPTEMBER 1987

VOLUME XV PLAN FOR SUPPORT

Software Maintenance

Development Proveout and Production/Deployment

AFVTF

I" 1

SYSTEM

INTEGRATOR

II'

LCSEC j ITESTINGI I IV&V

SOFTWARE

DEVELOFEFS

MS MS

,----PoF- .. ,I/II -------- DPO -------- III :-F/D--,FIELD

RRC 97 88 89 90 91 92 93 94 95 r*.

Figure 7-4
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7.2.4 Steps in Software Reconfiouration

The following describes the steps involved in AFV Software Maintenance:

A. TRADOC or AMC identifies new requirement or upgraded capability.

This change is passed on the Director, AFVTF.

B. Test aeficiency or design deficiency manifests itself through

Problem Description Report (PDR), Critical Design Review (CDR),

or Engineering Change Proposal (ECF'). Deficiency is identified

to Director, AFVTF.

C. During the test phase, Test Incident Reports (TIRs) are prepared

by the test activity. TIRs are forwarded to the AFVTF Deputy

Director, Materiel Development; comments and recommended

corrective action are forwarded to the Director, AFVTF or test

sponsor who initiates the corrective action. The AFV LZEEC

establishes tne receipt, control, and assignment of f

responsibility for corrective action on TIRs. (AR 70-lZ).

D. AFVTF coordinates with the LCSEC to determine extent and impact

of all TIR's. Director, AFVTP draws selectively upon resources

as required.

E. AFVTF determines necessity and met',od of imzlemerting znarge,

e.c., F--.1, __F, change ta existing cevelmoment cort-r :t. :n'?n.es

will te :imited to tncse consieer, tt:a. -r

'.d e tve system periormian:e.

7 10
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F. AFVTF monitors prime contractor to assure change is implemented.

AFVTF is supported by the LCSEC, and other agencies during

monitoring efforts.

7.2.5 Deolovment Suoport

AFVTF LCSEC will provide technical software support during the deployment

phase of the AFV life cycle according to Figure 7-5.

7.2. 0 Post Deolovment Suooort - The developer's Software Development

Station (SDS) and simulation facility will be used to maintain the AFV

Software until deployment. Following the deployment of AFV, the LCSEC P.

will employ a multiuser host computer to support software changes and

modifications for the AFV. Eample of the steps that could be taken by

the LCSEC depicted in Figure 7-6 are shown below:

A. The LCSEC host computer will centrali:e Configuration Management

and keep a library of all program versions including source,

object, and load modules. The scurce ccde will be loaded :nto %

files on the LCSEC host computer using magnetic taoe or zt -  .

compatible media.

'. Chanoes to the source code will be made -. si.r -,• e

computer prcgram -evelopment environment.

C. New versions of source code will be controlleo in the library.

D. Assemblers will translate the source code into oject code.

7.11 .
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Software Ma:ntenance

(Deployment)

IAFVTF

I

I I

USER j LCSEC

I SYSTEM

I INTEGRATORI

I I "

CHANGE TESTING FIELDINGI IV!'V -

CONTROL I SUPPORT I
BOARD

'7
I ,'

SSOFTWARE

i DEVELOPERS.

MS MS A

:<---PoP ---- >: I/II :< -------DPO -------- >: III K'-PID--; FIELD

RRC 87 88 89 90 91 92 93 94 95

Figure 7-5
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AFV LCSEC

Software Support Configuration

IHOST

CONFIGURATION j j SOFTWARE I J PROTOTYPE!

IMANAGEMENT I I IDEVELOPMENTI I
I j ENVIRONMENT)

jAUTOMATEDj AUTOMATED j DOCUMENTATION ''

ITEST j EVALUATION

jSUITES I PERFORMANCEI

______Figure 7-6_________
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E. The object code is in the format required by the specific target

computer.

F. A link program will resolve the entry points of the object

modules.

G. The lin: process creates an executable load module.

H. The load module may be debugged on the LCSEC host computer using

developmental software tools. This is only sufficient for unit

testing since timing considerations would be different on the

LCSEC host computer as compared to the actual target computers.

I. The load module may also be downloaded to various Microprocessor

Development Stations (MDS), as needed.

J. The MDS provides real-time debugging capabilities for testing of

the fully integrated systems.

7.2.7 Software Maintenance

/

The system for maintenance of AFV software includes repair of problems

noted during development or following deployment of the AFV, follow-on

atoitions, and routine upoates to vie system software. Regardless cf tne

so r,_-e o the software changes, all chanres will be processe! thr::Uch Ite

7. .l Project Management Office (PO)

The to be designated AFV FMO is responsible for estaolisnrment and

supervision cf the AFV LCSECs. During Development Froveout the LCSECs

will be operated by the system integrator. During *5

P%

7.16 A
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Production/Deployment the LCSECs will operate under the AFVTF with op,

integrator support. 
' 4I

7..2 Life Cycle Software Enoineering Center (LCSEC)

%",

The AFVTF with support from other command elements will ensure that

effective Life Cycle Software Engineering Centers are established and the

following actions accomplished:

A. Prepare and maintain a software suoport plan responsive to AFV

requirements.

E. Determine, acquire, and maintain required resources for support

of the AFV.

C. Perform analysis of software and support software cnanoes related

to problems, system changes, requirements changes, doctrine

changes, etc.

D. Develop system software change requirements.

E. Develop, design, implement, and document all software

modf ifcations.

Maintain documentation necessary to supDort existing 4ielded

software and existing support software.

.istribute c-anges in accordance with t e -'/ ConfiCUration

Management Plan.

- omplv ditr apprzpri,_te aesin =tance-ds, ;rc:r.rnminc -taraaro-,

and documentation standards

7.17
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1. Test and perform evaluation of the impact of changes on the

operational function.

J. Assist in user acceptance testing, including evaluation of

operational suitability and operational effectiveness.

K. Maintain communications and procedures between the field and the

support Center and provide guidance to the field on operation and V.
employment of the AFV as related to software.

L. Develop system test and analysis software/hardware.

M. Develop and maintain simulators and emulators where required.

N. Develop and conduct training necessary to introduce a new

software version.

0. Develop and distribute procedural, operational, training, and

maintenance documentation, and special operating instructions.

P. Prepare, evaluate, and implement ECFs related to tne support

software or hardware required when changes to the AFV are -.

approved.

0. Provide configuration management of the software support system.

R. Coordinate with the Materiel Manager and T.DO.s Comoat .

Development Support Managers to estaplish priorities for software

support.

7.18.
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S. Coordinate with the AFV ILS Team on software maintenance support

functions.

T. Participate on the Configuration Control Board (CCB), sub-boards

for the AFV, and working groups.

U. Other: to be determined (TBD).

7.7.7 Traininc and Doctrine Command (TRADOC)

TRADOC is responsible for keeping the AFV LCSEC informed of all combat

development related areas which might impact on the performance of AFV.

Sucn changes, brought about by new doctrinal employment methocs,

t technological advancements in target surveillance and navigation

techniques, or the desire to utilize different configurations, should te

* ' coordinated by the Directorate with the AFV LCSEC for further analysis,

evaluation, and implementation if directed by the AFV F'MO. Additionally,

the Directorate is responsible for providing definitions and guidance for

establishment of standard scenarios required in support of testing.

7.7.4 Armv Materiel Command AMC)

AMC is resocnsinle for keeping the LCSEC informea Df ai acuisiti:n r

related areas wich may impact on future Cevelopment of a, txmatton ar:

* ommunications resources for the AFV.

7.Z.5 Prooram Executive Of4icer (FEO)

7.4 DOCUMENTATION SUPPORT

Documentation support for the AFV software must be maintained at the

system and susbsystem levels. Automatic documentation support must be

made available to AFV system developers.
XV-VIl-19
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7.4.1 System Documentation

System documentation necessary to support AFV will include all

documentation called for by DOD-STD-2167:

A. Software Requirements Specification

Eq. Software Product Specification

C. Software Top Level Design Document

D. Software Detailed Design Document

E. Software Test Plan J%

F. Software Test Procedures

G. Software Test Reports

H. Software Quality Assurance Plan

I. Software Development Plan S
J. Summary Reports from hardware and software Critical Design -

Reviews 0

:. Software test plans and procedures used for uimit and/or

integration testing on AFV software during development.

-. Results and procedures from Software tests.

M. Interface Control Documents (10D)

N. Sstem Operetor s' Manual

. otner records/reports from C, prcZeZIes s-on Es ,:.z, , aZ-

iM "t
= 
e' otz reo~srts -crotm FUtnc-_ionz' en7d %.rj_ _3 ~ -,= ,

. . ... -. . .. .

AOudi t S , For- 7a ! 81ua if ' at ion ;,ev i , - r, i ,r = _n e e ie ,•

any documents from Configuration Status Accounting, &aseline

Management, of Software Change Status Reports.

P. Other: TBD

7.4.2 SLbsystem Documentation

All Subsystems require the following documentation:

X I %

a.

XV-Vl 1-20.,
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A. Listing of compiled software software including source language

statements and comments with resulting object machine

instructions.

P. Flowcharts, HIPO's, and/or any other logic diagrams and graphic

representation (Both Type level and detailed design documents).

C. Descriptive abstracts at the beginning of the executable code

including inputs, outputs, and function or task, list of other

components called.

0. Cross-reference listings.

E. Load maps describing the format, method, and location where the

various components are loaded in the system's computer.

F. User/Maintenance Manuals.

G. All documentation on all Simulators used for the AFV. v.
H. Other: TBD

7.5 COMPOSITE SYSTEM INTEGRITY

The AFV LCSEC will be responsible for the integrity of the AFV computer .5

resources and will maintain positive control of the following as a

mi ni mum.

A. Computer Storage Utilization.

B. Computer Program Operating Time and Priorities.

C. Computer Program Interface Techniques.

D. Computer Baseline Integrity.

E. Utilization of Computer Modules and Peripherals.

7.21

XV-VII-21

-%-:- .,",'",



AFV CRMP IL'< lr i SEPTEMBER 1987

VOLUME XV PLAN FOR SUPPORT .0

7.6 CONFIGURATION MANAGEMENT
V

Configuration Management is the application of technical and

administrative direction and surveillance to the identification and

documentation of functional and physical characteristics, the control of

changes to those characteristics, and the recording and reporting of

change processing and implementation status. The primary configuration

manaQement functional areas include:

A. Configuration Identification

B. Configuration Control

C. Configuration Status Accounting

D. Configuration Audits and Reviews

E. Document Control

F. Other: TBD-%

These procedures, when carefully applied, will provide assurances that the

AFV computer resources will attain their required performance, schedule,

operational efficiency, logistic support, and readiness goals.

7.6.1 Configuration Identification

0M+!gLrat1:n :dentificaticn is establi e . t2e :r,- _

technical documentation of configurstion items on -..

identification documents include all those necessary to provide a f-Il

technical description of the CI characteristics that reouire contrcl in

the AFV system. This includes specifications, drawings, listings, charts,

and other approved design documents.

7.6.2 Configuration Control

The configuration of AFV software is controlled by: Establishing its

baseline (configuration identification); controlling all changes from that

baseline through evaluation, classification, quality control, test, an

7. 2
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, validation; and assuring that the hardware and software match the current

Vconfiguration identification including approved waivers and deviations. A

software change or modification is classified as an error correction,

system refinement, new requirement, or interoperability interface.

A. Error Correction is performed on latent defects (problems not

discovered during development) and functional defects (problems

discovered during operational use).

B. System refinement usually deals with optimizing programs,

improving system performance, and incorporating technological

advances. Included in this category, are evolutionary

modifications to applications software in response to evolving or

changing tactical doctrine and threat.

C. New requirements are program modifications which result from

major changes or new application. Changes categorized as new

requirements are to be managed as Product Improvement Programs

(PIPs) in accoroance with AR 70-15.

D. Interoperability interface configuration changes or modifications

are those affecting -ie c-sign baseline of those systems

controlled by Battlefield :nterface :,.p lementation Flans,

Interopera-,ility Design St- dards, ,or Tecmnical Interface Deson.

an s.

7.23
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7.6.3 Configuration Status Accounting

The status accounting function provides for the recording and reporting of

the information that is needed to make configuration identification

control for AFV workable. The technical documentation that will be

recorded includes:

A. The configuration identification (baseline)

D. Approved changes to the configuration and the implementation

status of such changes

C. Contractual information required for each CI and contractor

identification

D. Proposed changes to the configuration and the status of such

changes.

7.6.4 Confiouration 4udits and Reviews

Configuration audits and reviews are performed to verify that a completed

Configuration Item (CI) conforms to _s soeciflcations, drawings, and

other contractual requirements. The -,lowing configuration audits and

reviews are reoui"ed.

.'

S -nctc nel :orzi_,:_retion -_':t - - T-,e = ' i-

-ve-,. :oen e CI will oerform as itende. I

7.6.4.2 'hvsical ConfcL'-tion AL::it (FCA) - The PA s conducted to

verify the contractor's proposed baseline accurately a-d completely

describes the as built CI.

7.6.4.3 Formal Oualification Review (POR) - The FOR is :onducted to

identify test reports and test data, to verify test reports and test data,

and to establish that the demonstrated performance of a CI (as documented

by these tests) is in compliance with the Ci's Development Specification. b
7.24
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7.6.4.4 Configuration Item Verification Review (CIVR) - The CIVR is

conducted to verify that the system has been produced and tested in

accordance with the current Product Configuration Identification (PCI).

7.6.5 Confiouration Control Board

The Configuration Control Board and the Automation and Communications

Resources Working Group AFV are the primary AFVTF configuration management

organizations. Their responsibilities are outlined below.

7.6.5.1 Confiauration Control Board (CCB) - The CCB is the primary medium

for managing hardware and software change control and release. For the

* purpose of controlling and validating software changes/modifications, the

CCB is responsible for determining the validity of all proposed

S." changes/modifications to the AFV, approving/disapproving these proposals,

and classifying any that are approved. The CCB thus maintains the

integrity of the baseline. CCB implementation will occur prior to

Milestone III. Membership is in the CCB includes as a minimum:

A. Selected AFVTF Representatives

B. AFVTF LCSEC Representative

C. AMC Representatives

0. TRADOC Representatives

E. Other Functional areas as required

7.6.5.2 Automation and Communications Resource Workino Grouo ACRWG) -

With respect to CM, the ACRWG ensures that the computer resource planning

is reflected in the CRMP adequately addresses CM requirements determined

by the AFVTF.

7.25
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7.6.6 Deficiency/Improvement Reporting and Processing

All system software problems will be reported on a Quality Deficiency

Report (QDR). A QDR will be handled either by routine, urgent or

emergency.

7.7 PERSONNEL REQUIREMENTS

Identified below are the preliminary AFV LCSEC personnel requirements

needed in order to support the computer equipment and computer programs of

the AFV.

7.7.1 Project Engineer (PE)

The FE (to be designated) will become knowledgeable of the overall sytem

operation and familiar with the software content and capabilities. He

will be responsible for assigning duties to AFV programmers and will

supervise them during software updates and modifications. He or she will

produce the required documentation and other periodic reports during the

course of AFY Froduction/Deployment phases.

7.7.2 ,ther cer-rel

Other Personnel requirements 6il- 1 e entile t, e :r, r

implementation of the AFV LCSEC (See Appendi:: H).

C,

7.26
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7.8 TRAINING REQUIREMENTS

7.8.1 AFV LCSEC Training

As required, AFV LCSEC personnel will receive hardware and software

training ai soon as possible according to the activities required for

LCSEC to support the AFV. On the Job Training (OJT) is the least

preferred method of training provided acceptable formal training

+acilities e-zist, Personnel requiring extensive software training require

AFV C31 Division Chief approval.

7.8.2 User Trainina

*: At this time user training will be incorporated in the AFV Individual

Collective Plan, published separately.

7.9 TESTING

Testing support is covered in Chapter 6.

-" 7.9.1 Testirc €'licv

.eveloLmental and Formal testina noli:y vjill te zezjc~eC, etre -

used for testing o software corrections and maintenan:e.

7.9.2 Independent Verification and Validation (1V.!V)

I

Independent Verification and Validation will be accomplished by the system

integrator.

7.10 TRANSFER OF PROGRAM MANAGEMENT RESPONSIPI'L ,TY

Due to the continuing developmental nature of the AFV system, it is

expected that the AFVTF will evolve into a Program Executive Office (FEO)

and continue as the overall developer/manager.

XV-VI--27
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7.11 SYSTEM MODIFICATIONS le

AFVTF LCSEC will provide system modification and enhancement support

throughout all phases of the AFV life cycle.

7.11.1 Introduction of Modifications

Once a modification has been approved, users will be provided with the

required changes. To accomplish this function, four processes must occur:

o The Replication Process

o The Shipment Process

o The Installation Process '
V

o The Collection Process

7.11.2 The Replication Process

Upon completion of verification, validation, and testirg of all

changes, the software or hardware will be produced in the required amounts

for distribution and installation in the AFV. Special documentation, i

needed, will be produced for pach-;ing with the reolcement so4:ware

:omponent.

7.:1.- Te Shiomert Process

Distribution to the field will be accomplisned r, .t sets 1"W

approved AFV fielding strategy. Critical/Emergency distributions of

master change packages will be made to AFV PMO LCSEC fieid support teams

for local reproduction and installation.

7.28
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7.11.4 The Installation Process

Installation of routine software changes in individual AFV's will be

accomplished at the unit maintenance level either by installation of a

replacement/add-on hardware component or Oy use of an externally connected

software update capability.

7.11.5 The Collection Process

An automated record of the software versions for each AFV will be

collected and forwarded to the AFVTF LCSEC for the purpose of

configuration management.

7.12 LIFE CYCLE COSTS

Automation and communciation resources will be costed in the following .

area,: development, production, fielding, and materiel and personnel %

sustainment. Cost data must differentiate between AFV required and AFV

support. AFV required costs are those costs directly required for AFV.

AFV sucport costs are based on to.cse systems which would be fielded by the

3m, wi ' 2 .e. SNCCARS, 'ISE, AFATDS, etc .. _.e

7.12.2 Production Costs

7.29
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7.12.7 Fielding Costs
.t

7.12.4 Materiel Sustainment Costs 'f
1.

7.12.5 Personnel Costs

7.13 FUNDING

AFVTF will establish funding priorities base on AMC and TRADOC ,

recommendations. AMC and the Department of the Army have funding i

responsibility. AMC will be responsible fo obtaining technology base for

AFV research and development, operational maintenance (Army, DMA) +or

engineering and installation and procurement. Department of the Army will

accomplish funding actions required +or fielding support.

7e p c of re i' FV T e o.Zr v osI ocme, BiS Srcs- ::. -E S

designed to identify technology base .l-..A and procuct manage "

projects applicable to AFV fielding and FI. Seccna, it is designed to

identify dollars and resources required to field these projects or insert

the technology into the AFV. The Mission Area Materiel Flan (MAMF), Long

Range Research Development Activities Plan (LRRDAF) and Program Objective

Memorandum (FOM) are to be effected and tailored to AFV. TRADOC and AMC

have primary responsibility to ensure Army dollar resource plans re+lect

AFV objectives. -

-ft

7. 3O
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The third purpose of the technology assessment Is to identify projects

which are not applicable to AFV. The Technology Assessment in Volume IX

for the Task Force products will be continually maintained during the AFV

life cycle. AMC has primary responsibility for maintaining the AFV

Technology Assessment.

7.15 SUMMARY, PLAN FOR SUPPORT

Chapter 7 is the support plan for AFV automation and communications

resources support throughout the life cycle of the AFV.

7.3

XV-VII-31
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ACRONYMS AND ABEREVIATIONS

ACCS Army Command and Control System

ACCSS Army Command and Control Subordinate Systems

ACRWG Automation ana Communications Resource Working Group
ADA Air Defense Artillery

Ada DOD Standard Programming LanOuage
A DEA Development and Evaluation Agencv .

AFV Armored Family of Vehicles
AFVTF AFV Task: Force

AMC Army Material Command
AMCCOM Armament, Munitions, and Chemical Command
AMSAA Army Materiel Systems Analysis Activity
ARDEC Armament Research and Development Engineering Center
ARI Army Research Institute
ARO Army Research Office

ASAS All Source Analysis System
AVSCOM Army Aviation Systems Command
AVSRDA Aviation Systems Research and Development Activity
E:2C2 Battalion ". Below Command and ZC-ntrcl -E*stem
BIT BULi1t In Test
BTE BIT EQuipment

.BMS Battlefield Management System

BRDEC Belvoir Research and Development Engineering Center
BRL Ballistic Research Laboratory
C2 Command and Control
.CI C-,, Communications, Intellioence

:AC Zombined Arms Center
ZACDA Combined Arms Comoat Development Activity

CC5 ConfigLration Control Board
CCSC S'/stems
CD Comoat Developer

-ritica! Desion Review

_RF:L Contract Data PezLirements List
0ECOM Communications and Electronics Commino

CEQI Communications Electronics Coerating inst-utions
CF Configuration Management
Ci Configuration Items
CIVR Configuration Item Verification
COMSEC Communications Security

CPDP Computer Program Development Plan
CRDEC Chemical Research and Development engineering Center

CRISD Computer Resources Integrated Software Support Document

CRMF Computer Resource Management Plan
C'SC Computer Software Component
CSCI Computer Software Configuration Item
CSS Combat Service Support
CS SCS Combat Service Support Control System

A. 2
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ACRONYMS AND ABBREVIATIONS

CONTINUED

DA Department of the Army
DBDD Data Base Design Document
DE Directed Energy
DEW Directed Energy Weapon
D/P Development Prove Out Phase
DOD Department of Defense
DT Demonstration Test
DT.!E Demonstration Test and Evaluation
DT&OT Developmental Test/Operational Test
ECP Engineering Change Proposal

EPLRS Enhanced PLRS
ETAS Elevated Target Acquisition System
ETDL Electronic Technology and Devices Laboratory
ETL Engineering Topographic Laboratories
FAAC21 Forward Area Air Defense Command, Control Intelligence

System
FCA Functional Configuration Audit
FIST Fire Support Team

FOR Formal Qualification Review ft

FRAGO Fragmentary Order
FS Fire Support
FSD Full Scale Development
FSED Full Scale Engineering Development
FV Fighting Vehicle

GFE Government Furnished Equipment
GOSC General Officer Steering Committee
HCI Hardware Configuration Item
HDL Harry Diamond Laboratory
HEL Human Engineering Laboratory
H FE- L'.man Factors Engineering
HFTE Human Factors and Trainina Board
H'L High Order Language
HSC Health Services Command

ICB Interface Control Board
IEW Intelligence Electronic Warfare .

ILS Integrated Logistics Support
ILSP Integrated Logistics Support Plan
INSCOM Intelligence and Security Command

lOT Initial Operational Test .
IV&V Independent Verification and Validation
JMSNS Justification for Major System New Start
JTIDS Joint Tactical Information Distribution System

A.3

XV-A-2
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ACRONYMS AND ASEREVIA7110NS
CONT INUED

I AqKOM.Laboratory Command
LCSEC- L!4e Cycle Sofcware Eigineer SUCOort --nter, Activity or

R:ac~ i ty
L r-S S !Lie Cycle So4tware E-upmcrt

L~ N Lccisti:s .enter
~E ~DLine o4 Ezcrt, Air Defense

LCS AT L.ine a# Sint, cAnti-7an
L;U .Lir-,e Repaceazile Jnit

TNT flanpower and Personnel 'ntecration
*MAPS Motile AZZIMutn- Positioning Syvstems

M MCC R Mission 'Critical ComOputer Resources
MCS ManeUver Control System
MID Materiel Developer
MDS Microprocessor Develcoment Stats V2
MEP Mission EOLLIpment Fac ,age

.CC Missile 'ommanc
r/,I,/r:: H~2 Di airezts Milestones

SE mot:le Etri EQU E -,:mer~t
w.SC 'Or S o0r-lna--e omn

:~ot~ C~lar::Treatyv Orgari:aticn
* NC Nuclear. Eiclogical. Criemical '

NLCS Non Line =+ Siaoit

OT -aina est
T E',Ooeatzna Tstand ;-:Val A'10

7; . de. r as ./ua. -
L -raizn~l 7-s: and~ a~:

Proarrs:Dona and '-:Z .a:: n P-

D ; =- e .i r a r Ze s s i L Qn . a e

Pr obl em Descriotior F'eocr-:
F ,-cect Encineer

PEQ Program E; eCutlve 04+icer
PIP ProdUCt Imcorovement P-ogram
PLRS Position Location Recording System

;Frogram Manaser
Program Management Control System

PMD roaram rianagem -nt DOCuI~MtnS

~oP roject Nanoemernt 044ice

I- Point o4 Contact
Proc4 of Pr-.nci )le i

"-4
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ACRONYMS AND APBREVIATIONS
CONTINUED

QDR Quality Deficiency Report
ROC Required Operational Capabilities
RSTA Reconnaissance Surveillance Target acquisition
SAPPER AFV Engineer Vehicle
SAVA Standard Army VETRONICS Architecture
SCI Software Configuration Item

SDDD Software Detailed Design Document
SDP Software Development Plan
SDR System Design Review
SDS Software Development Stat:.on
SETA Systems Enginnering and Technical AssistanceJ)
SIGCEN Signal Center & School
SINGCARS Single Channel Ground Airborne Radio
SITREP Situation Report
SOW Statement of Work
SPS Software Product Specification
SQA Software Quality Assurance
ERR% Sy-stem Requirements Review
SRS Software Requirement Specification
SEC Soldier Support Center

" SSR Software Specification Review
STAMMIS Standard Army Multicommand Management Information Systems
STO Software Test Description e,
STLDD Software Top Level Design Document 'J
STP Software Test Plan
STR Software Test Reports
TACOM Tank : d Automotive Comman(.

Jf0 M Test :nd E.aluation Command
Test and Evaluation Master Plan

* TE'!FcE5T Telecommunications Electronic materie! -

Emanating Spurious Transmissions
TMDE Test Maintenance Diagnostic Eoui.ment
7T&E Test and Evaluation

TIR Test Incident Report
* TIWG Test and Integration Working Group
* TCATA TRADOC Combined Arms Test Activity

TRAC TRADOC Analysis Command
TRADOC Training and Doctrine Command
TROSCOM Troop Support Command
USAISC U.S. Army Information Systems Command
USALEA U.S. Army Logistics Evaluation Agency
VCOS Vehicle Control and Operating System
VDD Version Description Documents
VETRONICS Vehicle Electronics
VIDS Vehicle Integrated Defense System - ,

d WBS Work Breakdown Structure

.A.
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ARMORED FAMILY OF VEHICLES (AFV)

VEHICLE SYSTEM SUMMARY

VARIANT NOMENCLATURE MISSION EXISTING VEHICLE*

ASSAULT FV-l ATTACK VEHICLE TANK M6OA1-A7, Ml, MIA1, M48A5

FV-2 ASSAULT VEHICLE INFANTRY, SAPPER BFV W/TOW OR AAWS-H: f.117A!-A_:
AMBULANCE, FISTV, M981 FISTV, AMBULANCE

COMMAND GROUP,
RECON, DEW p

FV-3 ASSAULT FIRE LOS-AD :EM ON CHASSIS: 1741 !

VEHICLE LOS-AT VULCAN: LOS FH ON M-2,'_ OR
M117; DUSTER M42Al: M90!

FV-1I ASSAULT MOBILITY COMBAT MOBILITY/ COV; M728 CEV: BULL DOZER:

VEHICLE OBSTACLE BREACH TANK W/ROLLER/FLOW

FV-lO ASSAULT BRIDGE GAP CROSSING AVLB

ASSAULT FV-4 ASSAULT FIRE ANTIARMOR/ANTIAIR FAAD (NL0S) ON MLRS H' SSI C S:

SUPPORT SUPPORT-MISSILE LRAT ON MLRS CHAS-IS.

FV-5 ASSAULT FIRE HOWITZER AFAS: HIF' ':cA-A. T)

SUPPORT GUN

FV-7 ASSAULT SUPPORT NBC RECON, M!-:

VEHICLE REARM, M92 FAASV': 54B: M50CA.

REFUEL, TP .L. r-, E.'. T N

RESUPPLY, M545, .. = TN; hACTT _>,.H J

MAINTENANCE, 11, 17;
SMO[E GENERAT'IIN, .. .. i::. S

MORTAR, ,r1:-A; - A:-

AMBULANCE, T: 7rr.'. _ --
P: ii"E i SFE .SE .:EM EB=: .. S..~ C~

=V-8 ASSAULT SUPPORT BATTLEFIELD RE-A!, N E .MSSAI -A: S

VEHICLE RECOVERY EVACUATION

BATTLE FV-b BATTLE FIRE DEEP BATTLE SUPPORT MLRS M27(

SUPPORT VEHICLE MULTIPLE LAUNCH ROCKET

FV-9 C4 VEHICLE C2 ; ETAS: IEW AN/MLO-T4 TACJA! . AN/MSO- -.

TEAM F'AC : AN/TSC-: B
B L A Z E F : . .. . . .. : _, ., -.

* AFV will replace
.S

XV-B-1 "
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THE ARMOR'ED FAMILY OF VEHICLES SYSTEM
OVERVI EW -

CHASSIS: HEV MDI7I LIGHT

SUB- TANK IFV LOSAD HWTR LO

SAPPER LOSAT REARM NBCRSjMS

RECON CEM RSPLY SMOKE~ A~

FIS MANT IMR
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ARMORED FAMILY OF VEHICLES (AFV) AUTOMATION AND

COMMUNICATION RESOURCES WORKING GROUP

(ACRWG)

CHARTER

ARM ORED' -AIL', ZF VEHICLES TAS V !RCE

DAMO-AFV-M

FORT EUSTIS, VIRGINIA 2 6 t)2-5597

AUTOVON Z27-1465 ,

N'

Appendi: C

of the AFV Computer Resource Management Plan (CRMF)

C.I

%N
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~a . VOLUME XV CWCHRE

To Trmal/establisan tne AEV Autnmration and COMMuinicaticns resou)rces

Wor :Inc Giroup, nereetter re+erred to as the A0RW0. Tne primary purpose o+

tne ACRWG to provide a t;orum to:r c'rect :mui:: nlfetolshn

* the otectives and

respcrslplllitles o utled c ,ar a Qr anph 4 andI 5. T z~ car t e r li

re/lewe acza n ot tSan-1versa ry ce t or n e:e s sar, re v S 0,S .

u. ;5:E40EDOCJIMENTS

a eSOUrCe Mncmn Documents:

N Najor D.fl _.vstems, 2L Apr 7o.

AR 90-'Eacs c Pol icies4 or Syvstem (Cst n C. : 'a s

AR 70-. System AcquIsitio1 Plty n FrC.- os 2No

Ar% S: -z -'n -,e1S ):

Tne ,FV A RWGmmes. p -- atnl Jtjlectreves enuaive , CZ&1e -Zfr&p o~veIz.

SC..

z. RY 0-umr~s Acoplte >stn; U ;z1 1 :tl cro-e
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.

ICRWG Membershipi

DIRECTOR

AFVTF

CHAIR

DEPUTY DIRECTOR, MATERIEL

I..

SITTING CHAIR

I1.

MEMBERSHIPI

-- 7I

-:HN LEY 1 CRMP II LCSEC HUMAN 1NTEFC; Z

T NTE3FAT!ON I F'LANNINGI PLANNING I F AT "-TOS R'T5

AESEE :E'NT G Rp0U P GROUP AzND

GROUP I 'I TRAINING

I I,

I SPECIFICATION I ISUBSYSTEMI I ACRWG I

DEVELOPMENT I 1COMPONENTf IMANAGEMENTI

I GROUF I IGROUP I I GROUP I
II I. I I , ,

"'

Figure C-1
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: -,anges :n remnersh,.p snaii ne made by the par-ticipating organizations in

a ormal notiiiation t3 the ACRWG chair. The chairmansh:0 cf the ACRWG

15 *ested in *n~ '* i rector, Materiel Develzsent wJho is designated

s *-.1 Aitomat.l~r ani r'u:ton Resour:e ! anager +or A.7V manaced

--'EefTs 7,C aE SL *, 'ez:-rs crectly to tne 2.-ector, ,Armoret aiiv c-;'

--e 4** Z'~ z., e te 'e' IeW a7o reslLtion o ~nu~

z;-xr ze as-es t: ;, .:at-- ciicr :evnrt ar-d suzpc-t

e eB~: z; z-' ez e e re:

7,.* * . -. --

- - - - - - - - - - - - - - -- - --

- - -L - - *e -

o or~o~o t-e .seO' approve HGL compile=-, ac ct! er t .e

tools in the system. TV
7) To assist th)e Dire--tor, A.FVTF in initiating early taslts and

aztivi:ies th"Iat are prerequisites to the evwelopment and tes

unc-ions c+ t -e A h -

CAA

XV-C-3
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8) To assist the Director in ensuring compliance with DA policy,

procedures, plans, and standards established for the acquisition

of computer resources.

9) To facilitate preparation, review, and approval of the system's

CRMP.

10) To eliminate unnecessary redundancy in testing.

11) To ensure that the integration of AFV Management Plans. o

12) To facilitate trainer/materiel developer coordination in tne

development c4 appropriate training programs (e.a., New

Equipment Training (NET), Individual Collective Training

Plans (ICTP). .%

13) To assure the timely turnover of the system to the using

command and an orderly' transition to the post-deplovment /

suoport activities.

14) To ensure interoperaoility and ccmpatibility netween AFV and

othe automated and communications systems reauirec under tle

ACCS, aviation other oroqrams.

15) Support, plan, recommend actions for venicle el -ec

integrati on. .'

:6 Inteorate ZommUnI:ation and command enc c:7trol '-

of AFV.

17) c',ovide -eesr,, iter.ct_:s *,it. : v :re:. - I

-oor:in g group, logistics a "A .F. INT , wor inq grZLQS,. e v4*.

associated plans.

18) Facilitate the integration of Built In Test (BIT) into planned AFV

diagnostic capabilities. Plan for required Test Maintenance

Diagnostic Equipment (TMDE). Strive for commonality and design

for testability.

19) Strive for Common Soldier/Machine Interfaces.

20) Capture mission unique requirements and equipment into the AFV

program.

Xc-
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21) Support AFV Proof of Principle Phase. Capture Operational and

Technical Demonstration data of AFV canioiate components and

subsystems.

22) Maintain AFV Technology Assessment.

5. RESPONSIBILITIES

The ACRWG, when authorized by the Director, is responsible to:

a. Prepare, coordinate, and update, as necessary, the following

items: 1"

, complete CRMP for the AFV, wr.i v:, uill e :ontirueIy

updated tnrouinout te AFY i>fe cycle.

2) Draft comOuter Engineering Support greements for te

Director.

) 'CDRLs for acquisition of the system s Compuer resourcs.

4 Computer Resource Management (CRM) =ectlons -

speci fications.

5) C:N arc CommtnicatiOns techni:cal - _

:,7; : P n c, ,-e c .-_l - -s t or. - -

7) pdated AFY nanacemen :. i' s . - -= - -... -- - -

communication resources are accurately : - t-., £- z =e_-iv

necessary emphasis.

8) AFV Technology Assessment updates.

9) AFV component or subsystem test recr-s and Tirestcre

revisions.

b. Advi se the Director and Tas Force on genera. :oIz: v ..cters ,

on specific computer and communication resource i-sues apolizacle

'.. %to the family.

XV-C-5
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c Provide recommendations and advice to the Director on

communication and computer resources technology.

d. Review the system computer resources activities for compliance ,

It
with provisions of applicable DoDIDA policies and procedures. e

e. £:nduct impact assessments ant analyses for the Director in both

*echnical ano managerial areas relating to automation and computer .

resources of the AFV. %

I"

f. Ccordinate and take appropriate action to ensure candidate AFV

components or subsystems are properly considered in the AFV

orogram. ltent:fy real or potential proclem areas.

6. PROCEDURES

The ACRWG will be convened at the discretion of the ACRWG Cair. Meetings "

will usually occur three times yearly. ACRWG meetinas are usually one or

two ta.'s d-Ltration. "hey are working meetinos, where :-.ans and s_-'e.Les

are zrezare . :Z-:Ina:z,n Meetir.gs. .,er ,

-L - . .. e -e Sn e ' .Q

7. DI 3T EJ;* :.j7 .

.5

Dissemination of material generated by the ACRWG will be accomplished by

the chairman in accordance with a distribution list coordinateC vi th the %

Program Manager. Minutes of ACRWG meetings i I: , as a minimum, be p.

distributed to each of the memoer agencies within ten wor ing avs C; I'e

meeting. The AFV ACRWG Mailing List is provided in Appendix C.

B. ACRWG Charter Administration. The charter will be maintained as

Aopendi," C of the Computer Resources Management Flan :y the AFV TasL Forze

and can function as a stand-alsne

XV-C-6
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4.

document. Recommended changes are encouraged. Mail recommended changes

on DA Form 2628, Recommended Changes to Publications or equivalent

directly to the AFV Task Force, DAMO-AFV-M, Fort Eustis, VA 2604-5597.

L k~i

I.

'

5p.

5

5%

..

xv-c-7 5
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ANNEX I

AFV ACRWG Membership List

Name Orcan:zation ,Office) Address w/Zip Code Telephone

(AV ,:' Comm)

S..

a..

- - .

-- p

5

5, LA$'a', I',.
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ARV flUTOMP!TION & C&I!MUN:ClT:ONS_ WORKING GROUP MiEtEERS

P17&fC Fcln tE%(s Z:a-:on AV/

u'-::e n .. :rita:: 2rM/ 0.'
E, t 1 E

4 - Efp..

p7~ Z- m;' zr r 'L~~ 9h2 a~sma iv: E27

a 5 Y

7 - 1H.. -

E- n iv w--,- - %

CI'I

-,~ Z,-L 7: 7-~v t. 7-za . 7: -1~yy(

Z- tL r'e sca ra:e -' nr' e V 2

* a
Li Pe M- 7- -

.. . .;rz * -- flvJ
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A~NNEX 2

EXAMPLE MINUTES

DATE:

eEsrmel Sitting-~r
As stlledC'.a r ,ACRW

%1%
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VOLUME XIV AP'PENDIX C

gAF~v AUTOMATION & COMMLNIC4TIONS WORi. ING G;0OUF MEBERS

Command, Points(s) Lo:at:an AV/
1 ~ce o+ -Contact Zomm/

E,,t 1/E: t'

C7EA 7Eo': CO!Lurnia ;:0.e AV: :?9/

2-2),41-5115/
Z 3+ 'Ir. Dl.i:V oval He- .c J.AzQ"v

'Ir.C3 Ma Joe Kernen Ft. '1lnMCLt ,, Nj ('1 ) 5- 4
0770:-0)O(: Zt,77/

4C, E -C~ Pt. -lcnmouthl*, 'NJ
()770j-51:ooc)

'Z:G-C=N %la- E,--car E. Burroughs P 5c;

Gt sor-don, 3A 404) Tz~l

7A~A r. Curt Adams AV: 7,s6/
EMTA-R:Y= '. .rrenM I1 (:1:) 574

Ca r,. "------ r'7 a, -

TEC~ :i~-.Eovwsr: Cheney
A-tero Pr-v S3j ' :

A7C--- ;:t. "onro. YA rC'1" :

. 7 74

xA'tm i5

AS,)



..% -.- yy' - -l --.--. .- . -. -

.- . -i

-

o°°,

(THIS PAGE IS INTENTIONALLY LEFT BLANK) I""

• I.

.m

'..

-~- I

,U-.

o'.q

'V.°

"° S °

~ U-~'. ~ ~ '"UZ .;~ ~'Uas'~ ,' '~ ~ *:- .e



2NC L" SS' S
AFV CRMP U~? iK .1 SEPTEMBER 67

- VOLUME XV ACRWG CHARTER

ANNEX 7

AFV ACRWG MAILING LIST

Attached

C.11r

at

-7,

I --.

Copies to: Attached

C. 11
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4.FV ACRWS NPSM."'ITOrN AND SUPPORT MCKERSHIsP
(ACRWO: Rojle: -t eirer, S-$jpport, 1:=Informatlot,)

"SA~~ 'Unov07/Th ErA ::

c. e -. -

- - - ~, - -- 7 - 7 .

.2 Z7Ffl:r:L

- V - -. r,~-t ' *.7'I: 75

-a' p
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AFY ACF.WG INFORMATION tN SUFPORT MEIMBEF63HIP
(ACR1WE Role: Xzemer, S-Saport, !=iorsation)

:Wmana, ACRWG Auz~oor' -cercia! T-eencne
Dffice, Title ;ale Extl/Ext2

*4 -_ a c : A RJ A le x a n c ra , YA 2 2 13 3 - W O '7 9 4 / 9 :?E-i Army Researn :nstute !r. Ray Sccr Y Av.:28'f/0 (2 74 - 06/

*+ rommapc: ~rC Y 40121 -5410
ATE~ ~Zt Dave Pride X AY: 464/1 K~2 4 i17Y)ic56z

L-owant SFev r. 4:';as

Army Researnr !st:V,te s. iarnara A. Ea:k Av: 4641 (502) 624 6/62

*4 ommanc: 4RO Researim T!. P-k N 770?-'1I
SZ- CDDI /ELI A Army F esearn 41 O~'Ce" Lr Green I Av:9:5/(919) 540 -'7/04

+-, z:narc: A.TSZ Ft. Eucitis, VA 2- )4-ZZ97
~T~-D~1 4:I v927/(2(4) 27E

,~:.:. H owann: kVACEN Ft. S-,;ker, a,_ ~ :6

+4ominc: 32 t. Lcu s -3 6, 2iI

* ~t'. Artnur 1.4. Uinlber:

AZL:- at int, ~.Een E~~ ----~K

ATZL-TAS CPT DERR IE 2v,2(~ 14 ;5!44 5
Maj MAYES

+4 cmaarc: ,A ~ Ft. Leayenworth, K 62-ZA
A ̂  I ateriel Integraticn D-ecct. TED I A: !FP5

*4 ot0marz : CATA Ft. Leavenwc-tr, KS 66027-52,Y)
* ~ZL-A Cot Sain B. Namfes v 2': 5

d H .Ywnnd: :EA- WaShin;:tCT, D. C0 2 4
CAZ-D TD I Av: /f:'2)

XV-C- 15
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(ACRWG Role: x-t-me', S=Suoort, I~lnformat,.Dn)

3+4.ce, Title Role EytI/ELt2

*f CnTanc: CECC Ft. lelvoir, YA 2206O)-5677
i t Vision Devices TBI A v: 754 7 -1; oo4

SE4-V Niornt Vi.sion !, Eie::r: 2: IA' S~ttaM S v:4' :4 4'-4'

'4 C.manc.: E:2 t7. :aen wor-,~3-

+4 HzC '77C'-=!fy ,

AM.C'Im-!f3c m' .At:-Service Cowe. 3yst. TBD S Aiv. /

'~on:le Subscr~ber Ecu:pment TIBD c AV: /22

AmrP'-"SE-'-TC M~obile SL.-scrinr E-.,zrnent T E ', c IY

Ar-?!oL ,s .-ocat:on Reort~nq Sys 15D 3 AV: 2l *Vj

Sate!.>.te Cormmcations, TL' 1 Pr"1
;71elj Aty Tactical D-a Sys TE ' U )

2F'-T11'-? 7 T 14E derruzation -RD A V: /-
A. H- ut cnat1t Test 3uoo-!t S'.s TED A V: U

~-2~-T:E- et Frocrat sets 751' S v: C.
- -- . ceitons Tac- IData Sys t- . -rar,: Ninen--

Or. Art.ir .ocody
M:- T est, M sremr-.it L Diaqcs JoWn Winter or H. 3 ' 4-

WelreA~mCTM-E, .

! r.Li dauist
pv:-W:Zpc ce h an G r c,-- k' Radc t Set, I ar,~a

- ' ' . : 3 1 . : I e O r : a 7 -

ctrarc,~~ar :.s:2H -ieipA

L: - ----- t--------------------------1 i -----------------------

f I O

k-.4
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AFY ACRW6 INFORMATION AND SUPRT MEMBERSHIP
(ACRWG Role: X-Oliember, S-Supoort, Iln~orIsau.or)

Comicand, AZ;4G AtovonICoaeercia. Teiennone
Office, Title Role ExtI/Ext2

'4Commard: Z-STA Aberd Fry Cd, MD :1005-5059
2TE--PC :omat System~s Test Act:vity Mr. David ". Zuok.o I Av:298/(:0,) 278 4'-'I1747

M1r. Wesley Sw~ank

DAC-D.nA CS Al Center o4 Excellence Ltc Anccrnat:)r. Av: 24/ (202) 6713/6307
Maj Peterson

*4 £oanzar: DA ~ ahr;o,~ 2"'Z0-065.
* E 3TED I AV: / (202)/

2DS2ETBD I AV: ! (202)/ '

04~-FD CZSCSTBD I Av: /(202)/
*DAM~rFDZ ODOSOS, Combat Seryics S~t 'Bo I AV: / Qr2)/

DA~m0-4SZ ODCSOF TPD 1 AV: / (202)
DAIJ-D 3LCSOPS, Rects an~d Prcgrams La 1ck I AV:2/ (202)

SA:. Dn23C4, Archit & Intecration 7CCL 5riope Av2I(0 94 E5
LT2 T-avis

~S-~~Droanit::,n r. 2a At'r v :271 c2; 4 F- /
rODOFEDD -J.CKS Combat mansuver L-: Pa2ul Ft-zSn1V 1 ;v:227/ 'Y.2) 5447

LTC 10,i ne
S~DTRA-/RnA) Orgni-ato -t rceZmeman I AV: '7/ :2"') 64 5S 1.

01a in . an: M A St. L:,,is, .3 6:16 2

~:e~v R -' -rt

---.- arc

i; crcele:-rcncs E,\' Maj Key, n 7.agan A,, 3:9 /2 '44 -~,:

Mr. Ed Hakin

'4 Coamanc: ETL Ft. belvoir, VA 22060 -5546
* £EL-TD-C CPT William Fcshay X AV: 345!(2C,:) :5 2791/2752

office: CEE".-TD-S, Alt
Mr. Thomas M. Cox I AV: "45/ C ) -5 :"/d

+4 Cwm~anc: FA3:H Ft. Sill, 0y 7M03-Z391

ATS!-D4S/OA MR. DALEY I/V tz
MAJ HPADY

XV-C-17
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AFV ARWG INOMATION AND SUPP'ORT MEN5SERSHIP
(ADM~J Role: X--ember, S-Suooort, !Informtion)

.ommard Au::vc/,-cnmer-ial Telen.n.r

*4 a'*T~v: :ATDS Sz-f : fl.
Am.*-s72D A v:b2,9I

*~~~~~Y A-: :v -ezae ~ :: 29@/(7: 273 S;4!

* '4 2:cmmard: H .EOMAbe'd Pr', 3d, MD "

SLOHE ST2)=ct:s -ecn'- ase :rzu Mr. :harles Sr3emak.e- AY:298/ ZO1) 278 E8

*4 ~oar~: 32, ~E t.Sam CouStor, -X 74~0

5-;

44 Ft. Le, 4A 6 0

4-+ -- ,sera.,

E-- a

Se S O- -
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ArV AC.S jNFOFMATIDN AND SLrrPORT ,E ERSdIP
(ACRW6 Role: xzrezoer, S=4ot :=ln+ormation)

Ccmmaan, 4RWG AL,:ovcyn/Coqmerc,.al Tele'norC
O~fice, Ti-,ie Role ExtlIE,42

q!-P4 FATRICT 71D : Av: 746,' (20,5, 876
A;, CPM-fE FE~rS7NG TBD 1 Av76/25 676

WCFI -R Tactica Ar:crr'e ;FV TDI Av:746I(:O') 876 I
A? Cpl1-ST S T:N ~ ?D 1 Av: 746/ (205) 876 I
A,,OCF, -TOW 72W TED I AY':746/B2q5) E76

AMZO~ , Umanned Ae:al, Ve%.:ieS TED 1 Ay- 74.6/(205) 876 /

* ATZN-P-CZ2 oS?-~zDD2t jcseoh C.R:!arc I Av: 6. 0lO

H 2mxant: %RA ~ n;o~:Y 4(t 11-51~

*ATELK-TDN CW4 h ,ter 1 AY: /,:05) 67o /

*' £oganc: NRDE,- Nat~ci, IOA 017(0-5J.1Z
STRC-ASI.S -'F eeore~s M..can Walker I Av:2"56/(617) ZZ, 46:4/

37RNC -A3 N;azick 'ZEeter -:PT David ArmourIwv26/-7 6tl

- :,Mr* . Jon

*-Cs *M-,za r-;.?In- - -

14 Co~aic: Pr; Ex 04- Edoewoom Aserna;, w)
AMjEC--N"C Cheeicai and Nuclear Eystems TED 1 Av: /

44Comand: Prg a, O~f Ft. belvoir, VA 2205(>-SbC6
Al' F0O- S T AMM S 5.d Ar r"Iit ad Info Ntt Sys TED AY:Z54//

fCOrnrnac: P-- Ex 04, C*. "Mffot' NJ o7703-500j
PKPCE-C3 Comnmand . Control Systems Mr. Dick~ Koval S :9 /' 54 :z77/

* \..fMr. Joe Kernen
AM* CFEO-COMM Coamimncation Systmi TBD X AY:9951 2'j) 544 %

H* Cor~iand: Pr; Ex 3if Huntsvill~e, AL
Ciose oa* Missies THDI ,i

ptprr-:4D -orwari Area Air Dense TED ~
XV-C-19
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ANY ADRW6 IfOFIATION AND Su'FCRT MEOPERSHIPr
(ACRW Role: 1'ileiter, S-Support, !=Iniomat~op)

t , A:;46 ::tv:r/n,er::a:Telecnone
O",.T:.1e Role Extl,/Ext2%

ArE~Z F Se pr:t systei's T"BD .AV:/

r - - DCV se :=zat at sAv:7£:tiS 7) '74
ST B

*+ :.'manc: E. ~ t ~ VA 2I65
cs£::E~ :n*9ei>Eiectr Wartare EySto~ Mr. Rc- Ruth£A:21/

;ED-/A: '%-umnon sys:e~s TE LI: 2.) /

~ -,?a. t, .are Evs~ams 2:."v: 2

-V.--- S,, 4,;: 75-)-(f 4 9

-- t. 'v6E7/~e"4

A4-4 -a -v- t ,.- :D

F, - : o - V -, . 4; e- - V -St I

-!A Ao---- --- -: DV -

U U ?It')t ~ 9- -a , Ai:': ..7'E- -

X--2

LiI
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AFV ACRW8 1NFOW T!CN AND SUPnfRT EMBE.:SHIP
(AC746 Role: X=Memaer, S-Suoport, !=,n+fration)

*ACR40 Ac:n/_n-,rziall :repone
Offiuce, Title Role Exti/Ext2

AMCP!-TV 7a!-t6i:al Ve,'ules TED i A:786/(Z") 5 7 4
ArMYN-T VH Commercia. Cc.n,.trLCt.3n EQ 73D I 4v:7BkI:: 574 /

AMCPM-TYL LntTa:tical Verudces TBD 1 Av:7G6/I22) 74
P ASTA-;. Ront.:. Dvisior Ta~rc. ),.r. ~AJ Le:nart Ogtorn A: 7E6/(P f%4

AMST .-FVIE Vetrorics D ivicr, iecn Dir. M r. :urt Akafs A A:7Bb(i.:) 574 2:7Q1
Sk'TAER SAVA) Std A-my Yet cr:cs Arn: o.t P r. Don Sarna I Ai: 7S /6 Z 574 t z

AM ThA-ZEA Advar.:ec Svs !t Zcnceots CDif Mr. C arry Iller X Av: 76t:/ (Z f_74 /

t.Con~ac:'E~ eMr.yG~~ :2:00 w-rc A. C~eney X Av:298I(01) 278 4t/477

omac T~'Z-_N Ft. 'Zeavenwo tl, KS b6027 -"00
A: T;ADCC kazl&is Cot Randy irown Av:551I19Z1 62; i:lI/

*ATRZ-FS TED Av: 52" 91-) 684

C'cmmiano: TRA-vSMR Sin Ec i s Nr,3892- 02
M aj Dav:c Dav~s 4 v: 252/ ',505.;

*2Ci-aan : TRADOC :Ft. 40nrce, VA :7651-5000
.'TCD-CC- C4 :jrectcrare Mr. L%-ug Pointer X AV: biE0H204) 72-7 -4;-o/
A TCD-C3S Cot Samtie 1, 4 690 86 4) 72 7 /
A7~CD.-:X ADA A utoauet Systems !rr. Ebrier, :7.^ I AV S;'EA) 7:7 J7

-t F.& - '.3 C'

-- - n* ~- '-L

7 Z- VA 0 ~-' -

mo~~~i~~~e -lni owrTD1

14 Cmman: USIK^_ Ft.Beinr, V 2'206(p..5

IL.

Noi. Ei%:i %oe %E
H~~ e-uad eIS Ft. wiiar PdA t, r-r->-545L

ATTN:I~vfoSys Eo o~ra~d TdI v /
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ANNEX 4

ANNEX 4

:h )~ an coord 1nat Ion kqt te m em ers. Ai !==, :n7ree weeK s pr'.or to

U.each meeting, tne ch-a-irmanm will 2rcvide the member ecencies With the time,

DE, arid aoenoa ot It-n or t he U m 0M1n C e Etan1aM. This wall allcvi

A 2'-,. memoers tom 9+t-c: nec.essary internal cor-nrdnation ani prepa~re

at nrit nd :r'etn ne, er3a.l R-eores-en- atves -jill come prep are-:!~

t- - o:=-f:nq slizaca n su:op or-t-ir:r-d zcux.e nt ta csys...

* *~* ~ -:------------------- *. jtue. rr:t::- 'y tne memloer=at:z

w/ u~ .~ ..jedinl the mranwtes at th e meetian;, as aronate.

i r'e :oan( meeca t:- a: -c coplte o is i-c icn at oree e:

XV- -2

a' ~ ~ ~ ~ ~ N L S I ED~-----------* - -- ~~ - - - - -
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disaoreements. Minutes of each meeting are prepared by the ACRWG

recording secretary zor signature by the chair and distributed to each

memoer. The minutes locument all decisions, agreements, and actions of

the ACRWG and necome a part of the cfficial file on the system.

inaccuracies in the minutes s.Iould oe brought to the attention of the -.

chair 4cr correction of for addition to the Action Item List for

resoIL~t:rn. Record secret-ary duties may be rctated among the members.

nL ...... a ACRWG J5 eet:n; will te mailed to each member within ten

wor .ing Cays cf the meeting. Review and formal concurrence will be

returnea to the ACRWG secretary within J' days of the ACRWG meeting. The

rezcmmenned format ;or minutes is in Annex 2. Emphasis to the following

areas assure clear, con cise, unamb iuous ACRWG minutes:

a. C o.'i*:e recommenn: -- B or resolving the protlem and the imract .-_ '

a resu: t Zf t,.e -opoaed ecommendaions, when a. problem is

c:tec Cr impliec.

o. - o,.,ice a, imoact statement Es tn the effect of the proolem(s) on

the tc.al proarem. i.e., slippaaes, sare parts, manuals, missina

C:; ~~r zactiosn
a----"-.- I . r. :~ s l s n'2 ; o t e. .'

3z~eci~y ZoliowV-uc actions rrom prior meel-q.s and the -:tu= :,

those actions.

C.15

XV-C-24 "
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Armored Family of Vehicles tAFt)

Task Force (TF)

Techncl-ogy Points o+ Contact (FOC)
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VOLUE XVTECHNOLOG3Y POINT'S OF CONTACT

IL-

T(Y)14t7-/Xx4

__ __'r' 4DLPIND =7:4

SENECZE zT'C HZLLIESEY 46: 4~

T43p RCZM4
.ETH4 (' 4F) -,JA4N 1467,14b4

S:3wz~J FESO 4 TI
'ISCE~~ T ~"~'h M4J RIaS:-/14o4

HUA -t p' SMJ FIL4 7

A PT SMITH

I A~ NSM77 -ITH :45> 146L4

cFRCSNCST:S jp'T SMITH :-<-

-Z 7 Z. z -C7 St 7L

COUNTER MoEASURES MAJ KING 1465/1466

CCJNTER Z OU NT7E Z MAd KING 14 6514sp

UN~l] A S

-Zn . N
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VOLUME XV TECHNOLOGY POINTS OF CONTACT , .

TECHNOLOGY AREA AFVTF PCC TELEPHONE

(A) 927-XXXX
(B) (8C4) - e78-XXXX

COMMAND AND CONTROL MAJ UCK:STAO 1465/1466

COMMUNICATIONS 1AJ EUC.'. S 7 AD 1465/1466

OOMPUJTE-.S BL.J .''55 , '""

VETRONICS MAJ EUCL E=AD 1465/1466

-,_:'4 7 J 2 O 146-/1464

-O:EI ON "ECHNOL :G:EE 467I ON 14../1464

CSECE'  ENERGY MAJ G::cEG.,,.G 14'5'14 6

WE A PON

OTHER R-"

D..-

-'C E-TA. N 14D5,14 . .,

~TCI I

T' 'CX >' -- -E-O P-N: J KIN-4,7/,_ 1,P <'4, o/-1,, ,,.

5,.-

-:.:

". .

XV-D0-2 ,

I . ..5 .. .......... ._



,." ARY CRMP tSPEBR

.- ..-. VOFEI LANNING AND REQUIREMENTS 'DOCUMENTS
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VOLUME XV PLANNING AND REQUIREMENTS DOCUMENTS

DOCUMENT AFVTF F'0C

%/:1 z.me E;ecutive Surrfnary Col Longan/Col Inman

Az~naI rrnr-rd -Eamn v c-: V~n.izes

''01m AI SARC Docu.menta:.zcn

Chapter :Concept Porrnulat.,on 'l an

Chapter 2 S-Ystem Concept

Chapter Baseline Cost Estimate

:Chaoter 4 st EV81Lkat-on Miaster 'l an M1r. Nette

Cnapter T Inte;g-ated L.'D:i tics Support Plan Cpt Simith

0 C-in a pt er 7 Thnreat 'Supmort Plan to

--- ter C ,.

)01o>.me er .ses z::~

VOILume VI Training Strategy R, (T E~a n

XV-E-1 .
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VL!EXV PLANNING AND REDUIF:EMENTS DOCUMENTS * -

Volume VI.I AFV Camstone Reouired

Cper-ational a zlvROC) 1tc Aadland

Aopend.;: I Rationale

ApoenC:' 11 COEA

Appentix :1 RAM Rat 1ona L

A;penti: IV Trairtn Devices

An-ne : A. 'z.-e 2:zez :zst -ssessmert

Anne : F. O 'O ,ian 'azrovez )

-. Coord in t, -,

Volume Vill initial zost 0:erarclonal

E4ect-'.eress Anl,'sis ('CLIEA) 'Ltc Halissey

YolUrne 1X Technolcqv nosmr

~ XI cr:- .:,-ent 7:n +,:-

t ,e AFV cl V~

YZIUme X::1 1terat,:,r-e r

Volume XIV Computer ReSOUrces Management

Pl an (CRMP) Maj EUCistad '

E. 3,
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VOLUME XV MANAGEMENT MILESTONE CHECL:'LIST

I TE=M RESPONS IR.I L 1TY

I. s1ison Area Anralysis DCSOF'Si.

ND

-. ssc CrtT1 Reo_,z AN4.

n r ZrnZ rTt s

7. Deecmn o-rc Arn teonaie

~~Z.

5 ae:rn t c-k c e;tn' er %
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UNCLASSi FIE
AFV CRMP .1 SEPTEMBER 87

VOLUME XV MANAGEMENT MILESTONE CHECKLIST
iL

I TEM RESPONSIBILITY

iu. Total Life Cycle Competition Strategy CD
(TLCCS) and Manorint Planning w

- :. Preparation of Acquisition Strategy (AS) MD

FrodUcability Engineering F'lannirg

Test and Evaluation

Eesion to Cost
PR

"ect-nicai Risks

"Manprint

Computer Resources

12. Preparation of Acouisition Plan 'AF) MD
* (ILSP, TEMP, CRMP summarized)

Preparation of initial input to the procram DCSCS""

management control system (PMCS) MD
CD

Materiel System Requirements Specification

Ref+: ;R 70-1

14. = p ar ?t:in c Cost Estimates .

- e , ine --act Estimate ..... .-e
t'ie "-T- Z A)"

16. Integrated Log. Support Plan (ILSF) MD
in coortination
with CD log, i"

trainer

17. TEMP ".

17A. CRMF' MD L- c-F
-

AR70-1, DOD STD 2167

XV-F-2
L;N LAS, .F.

i • i lI .011



JCLA4S S F! E D
AFV CRM 1 SEPFTEMBER 97 P

VOLUME XV MANAGEMENT MILESTONE CHECKLIST

ITEM RESPONSIBP.I LITY

:8. Dmztted, +,.tl-Lre Use.

1. JRMB (Joint Rezmt main: Board) A

>!'. UOdate Program11 .MQit Dcu:Lments (PMD) MD in
:r~cor to DTCTI1C coorCl 7,&'1 :

R, 7:- with CD

-A.- -- m;C reporation o+ --ea-:rcnel
Develcoment Test- Plan- Plan and operatzzn tester
Test Plan I

Aw~ard o+ Advarced Devel opmentl Prototype m D
Contract p

:,7 Devel co:ment Test I C T I) MD

X1. Coerettoral 7e~ I IT 1)era tira

~"; 25. eoare rT 1 arc I2 1 tet reoots.=

epq--u ape C

Personnel' Requ .remen:. In~ormaticn anc
Basis oi Issue (B:,,CH

Z?'. 7enta::ve M'.itary OCczucation Specialty

;TMCE ~ Z ev!::- r.Dt-inar,-r' nt -

P 4

XV-F-3



AFV CRMP i SEPTEMBER 87
VOLUME XV MANAGEMENT MILESTONE CHECKLIST

ITEM RESPONSIBILITY

29. New Equipment Training Plan (NETP) Trainer
MD

7.. Prepare and Approval of Required
Operat:onal Capaoility (ROC) or Training %

Device Requirement

i. Review and Aoproval of ROC or TDR CD
with KCIP and QQPRI DCSOPS ,

7Z. :reparation of Cost Estimates

Decision Coordination Faoer kCDP) and Dl)
Integrated Program Summary CD

AAE

7 4. Staff and Revise the DCP (and IFS if AAE
required). MD

-C DT I and CT incepenoen: evaluation, MD
,eocrts !EnR -peraticnai . ,'-

Tester

3-7-7. IPR OSD/HVDA ..
AAE
JRMB UMilestone I/7l) Approval

5-

-3. :rouzaciIty Engineerlng and F-anning iD
'FE: ta,,.- inc Net n ccs r, Te:nclz,, z

- N 7*, ' c en . . .. . erLz, nQe s " C

-s :=nsi. plans

40. Award of contract of engineering MD
development (ED)

41. Conduct of Operational Test I (OT II) Cperatlcnal
Tester

XV-F-4
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UJNCL~AS~FiEDi
AFV CRMP I. SEFTEMBER 87
VOLUME XV MANAGEMENT MILESTONE CHECKLIST

ITEM RESFONSIBILITY

42. Conduct Development Test II (DT Ii) MD

4:. Preparation of DT/OT II test reports MD
OoerationalI
Tester

44. z-nduct New Equipment Tra.ining (NET, .

45. Logistic SLocort Planning and Technical
Marual S (TM-

46. Training Planning and draft field T-alner in
Manual (FM) coori nati on

47. Revision of 0QF'R. and MOS ReQuirement_=

.. E. Draft i'Ian Taole of Orgarizaiton iT2- --

nd Lpoate S::%

49 Preparatior of Cost Estimat.es

L. L -ate :roqram Management DoCcments,

Pr '' " en- -~ i in~ e~en cant e'a~uat~cor ,r., -:e- : : .

E- e,,i -,-,rt ~ ze,.arce c,,' A.y-'- }E,,*
-''a::.,1 -.d .tye :1as~iati3: 3 -

5-_. A-a-, and C.' ,mi es:one TIT a -'

Z . :cntra:: award 4at ca-:ate initial "

production

55. initial production facilities

56. irLOUt to DT/OT Ill and preparation of :%
2T/3T :T: test design plans -

F.c .

XV-F-5
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UNC ASVF EDM I SEPTEMBER 87
VOLUME XV MANAGEMIENT MT LESTONE CHECKLIST

RESPONSIBILITY

S7. OT III Operational
Tester

* :9. :.ea.Drst1cn c+DTC rsoorts.

6(-.. Update, rev: se and sta+- aC nd FMD
'DccLments

-2. :VS'r e:7,d C:rv 4 EBaSIS ::4 lsSUe CD
Plr tKIP) D CS 0 PaS

* ~~. '~i:~C 11 ncjecencamt eva-'Lat.on

Comp~troller of

Varirnio (PV) IF"-! proa

ARC appr "'a'.'.:

Z..

71.. -otrc Awr/ul rOL.~n

7:. Produc. r Cu-oaificr'i Tesicti~ (POT MD

F.7.

XV-F-6



AFV CRMP 1 SEPTEMBER 87
'' VOLUME XV MANAGEMENT MILESTONE CHECKLIST

ITEM RESPONSIBILITY

74. First Unit Equipped (FUE)

7'. FraduCtion Acceptance Test and Evaluation MD
Va.,. e Engineering (VE) and composition of
the Technical Data F'-.kage (TDP)

SDocumertaton in the Army Autnor::a-t1n
Documents System (TAADS) or Common Table
cf Allowance (MTOES)

77. Res:d ent TraininQ Trainer

78. Initial Operational Capability (IC) MD

79. Begin Unit Training

Development of final maintenance man-nours MD
P(AM1MH) data

8-. Development, apprcval and oublizati on c+ CD

STE marpower requirements Zriteria ,MARC)

.. Materiel Onjective Attained MD

7 Cvern.;ul IRetrofect MD

R de v rairr* program and +ieid manuals T,-i:

-: -,' -. *e:-: - cZ.

. Rek.iUrement for new re;.aceme-T_ Tteri-el"
it'entifie and type classify contingency

"T-. , i ci -as=,.zy obsolete and disocsal

XV-F-7
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AFV CRMP 1 SEPTEMBER 27

VOLUME XV MANAGEMENT MILESTONE CHECKLIST

Checklist to Prepare for Milestone I/il Review

i. Have feasibility studies teen accomplished to determine that the use

T4 computer resources in the system is reasonable and Justified?

2. Has supportability of tne system neen taken into account?

-. .Ls th-e overall oftwarEu t evaluation process for the software
cevelopment cycle zeen cefined to tne ma,:imum e:ztent practicaole ? "

4. Has a. CCL.Sit.on strategy been formulated and documented'

5. was the TEMP been developed to document planned tests and continuous

eval uati cn?

6. Have the following areas teen addressed?

a. E.aluating approved operational concepts?
b. RSI (rationalization, standardization, and interoperability)V
c. Oroani:ation?
d. MANPR7NT (manpower and personnel inteoration)?

e. PErsonrel 'mental category mix, male-female mix, physical
requirements, and special skills)?-" b

f. Human Factors En;ineering (HEE)-? %
g. system sefety and health hazarss?
h. HARDMAN (hardware versus manpower) methoco. ... ',,
i. NDI and PIP considerations?
j. Developing system testability and fault diaonosis or isolation

concepts'
Consioering the _ise 2-F modular construction a,o stancart parts
and components in the design concet?

.. .. t.-...i ,, .= .tm __ l _,su'oor =s eed r,.-.rware ard s.=t ..are
-, E = = - _P_ items C ....

~e z i ~ ~ .: ~ m v a l~ o s a n d t he : -o c l e t ,r : e rs o l t a . i - 1 n
s ~n t ~t s%~r~ 1 oe: t Z.111=

.:-se5-STert -20 t'e_:,-i;:r

. t isr :g the st rategy a r . :,.-I s v- - - _. .
mot :O : at lon  capacity "

p. Establisming strategy for minimizing system /!_inera:: " ty"

7. Have risk areas been identified?

F.9 "

*f,
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AFV CRMP I SEPTEM3ER 87

? VOLUME XV MANAGEMENT MILESTONE CHECKLIST

3. es a preliminary CRMF been prepared, submitted, and approved by the
ap ~ ate -ovall Etnor.ty prior to holing Mi1estone I/I1 reviewe

9. Has te System ReCuirements r'eview been accomplished-

. as an aLtoMat:n and communications resources working grou (^'RWG)

1. Ha ,,e al na:'t .-. Item NDI) development tools- an,
::!E_-i:c: sciare oc aces been idertii4ed?

!T. Has all g;'ernmen _ ±.rinsned software been identiied?

14. Wll al' software develooment and hardware Pport tools be delivered
to the LCSE as part of the contract-

15, Which Ada Prcgram Design LanQuaoe (FDL) ,s 2 ,ne contractor going to
use?,-

i:. WI I the L 2 maineain configuration man=gement of the so4tware,

17. -re proper pr-gramming standarcs being used -or ceveopment",

13. Are the stanoards adecuate enough to ensure that the documentation
vill be aCeauate for life cyzle maintenance?

7-. 7-ecrty crrotecion required for the sotlvare ard haroware te

.... nt/m..ntenane environment'

- -,er,,-ces necessary t:o s cc-. . - - _ -

-,. S "_=, -. _ee , -,, s 'e s d, ;, :-:e s;-,', :-,-r -- Z- --.--- =- :'- -

--e -, .z -'e :re '-e:L're,_ ::er. i~,_ '  zz'. -

2._ Is Cea osm estirD adac -

Has ef-or, dcata been ga:'-,ered to accurately tormL, a:_ :,cnet,,
estimates anc program scnedules for computer resources'

P. 10 !

V.'-

XV-F-9
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UNCLASSIFIED

AFV CRMP 1 SEPTEMBER 87 ,

VOLUME XV MANAGEMENT MILESTONE CHECKLIST .

24. Have si:ing and timing studies been conducted to determine minimum
spare processing time, memory, and input/output channel activity'

25. Is the computer hardware a standard rSA to the maximum extent
practicaDle'

26. Has a program language been selected and approved'

27. Have software support issues been discussed (i.e. Governmert-'rov-ed
software support versus contractor support)?"

22. Has an Interface Control 2oard (IC?) been established to aCcress I
system/subsystem interface requirements'

29. 7f prototype software is to be used in the Full Scale Deveiopme .t or
Production and Deployment phases, has it been cevelooed in accorcance
Aith the computer software development cycle (or tailored protion
thereof)"!

-1. Has tne System Design Review been cmoleted?

:1. Has the overall approach for configuration management '.C), -f -comuter
resources been ce- i ned? ,

72. Has the software Quality evaluation process for tne software
develooment cycle neen refined?

Has the testing concept as specified in the TEMP been refined?

-a. -oes t1e TEMPF aoeQuately identify quantitative and cemonstra le t-est.
sn'ecti'ves ,oerformance, functional, interface, etc. -,

-, s an acprocriate eYaluI.ion crter . -eer -t bi =, e .;r-

wnethe- -c4"ts:-e and. nsroire have reached a *evel , -. :
a~orc: -:ate fct eacn v,stem ife c;':l- n-ase t:' . .-e-=-,: i- -
the next :'hase

76. Has the level of nest for inCeoendent verification anc validatcn seen %

accessed?

7. Has the CRMP been updated?

F. 11

XV-F-10
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AFV CRMF 1 SEPTEMBER 87

'. VOLUME XV MANAGEMENT MILESTONE CHECKLIST

: 8. Have all outstanding CRMP issues been ldentified with a plan for their
, resolution?

79. Has the svstem/segement soecification been updated and finalized to

incorporate any comments received during the SRRP

4 . Has a draft software reouirements specification been completed taht
documents requirements for each CSCI?

"I. Have lcgistics, interoDeratility, and computer resource proolems
identified during the Concept E::ploration Phase been resolved or
,mini nz ed'

42. Have formal requirements documents neen prepared (i.e. reQuired
operational capability (ROC), training device requirements (TDR)?

47. Has personnel equipment and basic force design been determined?

44. Have security issues been assessed?

45. Have cost estimates teen updated'

4-. Has the ac-:isition pan been finalized?

47. Have contractual requirements been developed that clearly define the
following:
a. Baseline operational servicing and support?
b. Peacetime reainess and wartime employment objectives?
Z. Time phased suoport schedule objectives?

43. Has a function.al +:F!Jje ,TMode effec-ts and criticality analvss ......

-_-,1:a . . r. ' c e -en z"l. = . . -- n S. me- 7 -, --

=,:t Have areas requt-1io :ntenSive eppiicDtcn o, F D reEcur-e- t,
inir.mize risv teen identified?"

51. Has a maintenance concept been developeC--

52. Have all failure modes been fully docurented, with soeci4ic corrective
actions ;.denti+ied and risk assessments performedn

XV-F-11 "
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VOLUME XV MANAGEMENT MILESTONE CHECKLIST

Checklist to Prepare for the System Requirements Review

1. Have trade-off and optimization studies been performed to evaluate

alternative approaches and methods to reach system goals? Is the

candidate programming language Ada?

2. I+ the candidate programming language is not Ada, has a waiver neen
granted? %

Are the candidate computer architures for the system one of the
standard Instruction Set Architures (ISA's)?

4. Have allocations of security requirements to particular HWCIs and

CSCs been analyzed?

E. Have the risk areas and factors of the project been identified?

6. Have systems interfaces, communication functions, personnel 4unctions

been identified in order to define the requirements for computer

resources' *

7. Have all essential system functional characteristics been identiiied
r '

S. Have the necessary interface characteristics been identified* • ?

'. Hve the functional characteristics of hardware and software
confiouration items been defined?

:c....ave desigr constraints been identified and docLImerted"

F.

'p,

XV-F-12
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~PV CRMPI SEPTEMB~ER 67

VOLUME XV MANAGEMENT MILESTONE CZHEC LIST

Chec .Iist to Prepare +or the System Design feview

1. Have system -eQutirements oeen completed and de~ined ;or each HWJCl amn-

2. H-ave approniate trade-c44 and optimization ntde een Qe +-rme
e v a 1 Li a te:

4' ternati\'e aooaz.h es and methods +or meetinc sv.stecr

* .. T-e e4+ects c+ constraints on tne COMPUter rE=Zre=
-Z. Li-ce c-ycle zosts versBus oper-ationalr':enr'

or C~CM- Uter rcOU-Ce=s dLe to tC e e~

7.Have all apolicatle Type B: Development b:ia~cn eer, --reoarez'l-

4. Have the +L'n~tlona11 inter'ace, quality +aCtor, ez .a7nd
quali+icaticn requirements necessary to design, d ee1 o,: te s %
eva: uat e, and deliver each Computer Sc+twa;re .z+oua 1c tem EI
beer adle*Zu-tely descrited'

S. H av.e all irterfac2 -equ'irements netw.?sn CSCT=o ceen tescrlicet 1-,

F. 4'

XV-F-13
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, VOLUME XV COMMAND, CONTROL, AND COMMUNICATIONS (C7)

APPENDIX G

ARMORED FAMILY OF VEHICLES (AFV)

INTEGRATED

COMMAND, CONTROL, AND
COMMUNICATIONS (C7)

(TO BE PUBLISHED)

B'..

G.1
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NCULASSIFIED
: A FV CRM1P I SEPTEMBER 87

VOLUME XV LIFE CYCLE SOFTWARE ENGINEERING CENTER%

a. ocument ":sson Critical COMOute- ResCUrCeS (CCR's) - lntiate MCCR
~rvey~s cat Wil dCCCment all Points of Contract (FDC's), hardware

ant scft~are information, and related diagrams and descriptions
coLt tre life cycle o+ AFV.

P~. SI-i' cl/e':cl~ lls r eeoed - .- ,-oUQo tne use of *ne
S LrVeV(S) and otner 5ZLur:eS, 1CEntli y t-ne software personnel

needed to SUPport APV.

2. e t 1 L:trarv - 7nE :itrar.an eill tegir, p reparation needed
';Or MOV'S17)g anly 'InCoMI.M dOCUMentation durinal th-e AFV 1.,+e cycle.

D. ! -re Partial So't,-are cersonnel Crew - Activities at this stage t
software SUPport will reCXuire minimal personne.

E. ldernti , Hardware arnd SE:-t-w-e Systemn Comoonents - Using the AFV MCCR
SL:rveyv-= and otner relevan~t in4zr-ma*.,on, estaoilsn a jsiOi o81al
AFV hardware and soitwa'-e system components.

-. de-~ti~yv ste Eupco~- "-dwar-e and ~c...~e- hrOUQ examination o.-
Stnie AFV !ICCE; 3ur~vm/( and 2~ denti-: ed svstenn :zOnoner-ts, estsolisn N

a 11St of all SuoZocrt rartware and software -eq~llred.

2. CQUIre Rernainn: C -~~ 3athe- al' ean- software mersonnel.

-------------.- ;7---e.---. 'T-
e,-,~ S. sc±.;- eD~r c' *''~zr -a 7 '

-am -- a, -e c, *asne wit. Svse SoftwmareCr-ij..Th
projct nginer ill rovde al prtinnt nforatin tosofwar

H.2,

~. aml~r~e e~onel it Sstm ofwae Cn~ouato- -Th 1
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V.',.

VOLUME XV LIFE CYCLE SOFTWARE ENGINEERING CENTER

i-. P-eoare LCSEC P'rocedures -LrSEC procedures can be developed once the
;ersonne! have a knowledoeable undlerstanding of the AFV software. An
outline for preparing the LCSEC procedures can be found in the concept
of operations guidebook, available from the project engineer.

".De ine Space ana SeClt :eaui-rments - Define soace and security
r-equirements wltr) respect to on-hand resources.

M.Predate Test cell - Af ter- sace and security requirements have been
"efinea, an area will b e designated and preoareC (including power
requirements and storage) to serve as a test cell.

N. ACCuire System and Sumocrt, items - Acquisition of the System and its
associated suploort hardware will begin after the defining of space and
security reouirements f or the test cell. The Support software will ne
e cquired, developed, or copied if available. ./

0. Syvstem Installation - All APV system components and support items will -'
now be installed in the predated test cell. " ,

'. Develo and Coduct rtr_ _ ion P' o~ dLkr tp r-o L i - Test procedures will be
developed and concucted to insure that the cell is operational and "'!
simulates inputs as required. lest results will be revised and
documented as reauired.

2 . :, eveloo Confi:CL~ration M anacement (Z !, ) Plan Annex" - The C,1- plan anne'x '
0,111 _ef'ine manazement, practices with resoect to

r -e l ~ l -n i -n i . U r a t .i ~n_ ,C o a t e s , s -' ~ V i on_, - o f m o d i - i a t i c n s , a in d : .

, __ _ __ _ __ _ __ _ '-w" ]

z" -- a -- -a -r~, -, a 'nc " -er.%
- e,:. n e _rocedues -: LSeC perdsonne can e del. - oped once the

ersonnel tae aestowEmulaeon A tadoringh testing and emlatin c4

the complete system will be conducted at the stage. This is the 'ast "step before the system hs geared for LCSEC procedures. An evaluation 3.
of the system and its software will be performed by using a softare

support program that emulates operation of the actual airbornesystem. Operation tests are performed by D i ng sample data with
inown results. i the results do not match the
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pre-determined results, a problem exists. Testing and emulation will
continue until all combinations of the system software have been
verified.

T. Center Operations -

A. Management

P. Clerical Assistance
. Budgeting
D. Telephone Commercial Direct Access
E. Paper R=production High Vol
F. Local Network

U. Develop Continuity Of Operations Plans

V. Administration Preparation - Prior to staffing administrative
requirements preparation must ocZur. Technical staff sould not be

overloaded with ordering manuals, equipment, etc. that are required
for day to dey operations.

H. 4
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APPENDIX I

Software Development Reviews
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A. Informal Technical Reviews

o System requirements Review (SRR) - Here the government and
the contractor ensure that system requirements have been
completely and properly identified and that there is mutual
understanding between them on the system requirements.

o System Design Review (SDR) - A review of the conceptual
design of the system to assess allocation requirements and to
evaluate the contractors overall development capability. A
preliminary Software Requirements Specification (SRS) snail
be available for this review.

o Software Specification Review (SSR) - This is a review of the
finalized Computer Software Configuration Item (CSCI)
requirements and operational concept. The adequacy of the
SRS will be determined at this review.

o Preliminary Design Review (PDR) - This review shall be held
after preliminary design efforts, but before start of
detailed design. The Software Top Level Design Document
(STLDD), Software Test Plan (STP) and oreliminary Computer
Resources Integrated Support Software Document (CRISD) small
be available at this review.

B. Critical Desiqn Review (CDR) - The draft Product Specifications,

will be reviewed and the contractor's product baseline
established. The contractor will present the results of their
detail design effort which demonstrates:

o The allocation of requirements to irdivitual module=-. to
include a complete module input and oitOut rMApling:

* The establishment of exact i:n=-,wce ret:cs:z :s:eer
.Me modules anc ozhe!- programs or :ter - :7
faci.1ities; n ,"

o The organization of the file s.rLtuc' re or cata z, e -t
support of the design. The CDR marks the completion cetaile'""
design and the neginning of coding.

XV-1-2
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C. Formal Qualification Review (FOR) - This review verifies that
configuration items comprising the system meet contractual
performance requirements. If feasible, the FQR will be combined
with the Functional Configuration Audit (FCA).

D. Functional Configuration Audit (FCA) - The FCA shall validate that
configuration items have achieved the performance and functional
characteristics specified in the functional or allocated
configuration identification.

E. Physical Configuration Audit (PCA) - The PCA will establish the
completeness of the computer program data package and con'irm that
all physical items required by the contract have been produced.
Upon successful conclusion of the FOR, FCA AND PCA, the approved
Product Specifications will establish the product baseline.

1.3
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CRMP Development Milestones
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MILESTONE EXPECTED COMPLETION
0

1. Computer Scientist assigned to
Task Force to assist in computer
resource development.

2. Communication specialist assigned

to Task Force to assist in
communication development

3. Preliminary CRMP has been prepared
for automation and communication
resource management.

4. Qualified communication and
computer resource personnel included
in the Test Integration Working Group
(TIWG)

5. AMC, TRADOC review of CRMP 0

6. Designation of a Life Cycle
Software Support (LCSS) Center for

; support of the AFV project.

7. A computer resource working group
has been established.

8. Qualified Army CR personnel have
been included in source selection
team(s) to assist the Director to
evaluate technical proposals.

9. The System Specification,
Statement, of Work, and associated DD

Form 1427 (data items) have been
reviewed by aualified Army CR

personnel and that they have certified
that adequate/appropriate CR N

requirements have been incorporated.%

10. Proper data right clause has been
incorporated into the RFP(s)/contract(s) %

11. Final draft CRMP prepared in support
of DARCOM-R-70-16

.<

12. HQ DA aproval of CRMP.

J.2
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13. Milestone I/II.

14. Submission of waiver requests for
intention to use a programming
language ither than Ada.

15. HO DA approval of waiver requests
for use of software other than Ada

16. Government formal certification of
AFV computer software IAW
DARCOM-R 700-34.

I

6 1~

II.
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Military Standards p
'.

DOD-STD 480A Configuration Control-Engineering Changes, -J

Deviations and Waivers

DOD-STD 467A Configuration Management Practices for
Systems, Equipment, Munitions and Computer
Programs

DOD-STD-49oA Specification Practices

MIL-STD-B81A Wori Breakdown Structire for Defense Materiel
Items

DOD-STD-1467 Software Support Environment 'o

MIL-STD-1521B Technical Reviews and Audits for Systems,
Equipment and Computer Programs

ANSI/MIL-STD-18i5A Ada Programming Language

DOD-STD-2167 Defense System Software Development Standard

Military Soeci fications

MIL-S-52779A Software Quality Assurance Program
Requirements

MIL-S-849C( Specifications, Types and corms

S~: --= ..--

D-O-DD Z:i'S.Z -=='-r ,-3 i-c: ... .... "- s

DODD 5 2:0.2 IlMajor System ACCLiS t: Or r-c:e es

DODD 5000.3 Test and Evaluation

DODD Y5000.29 Management of Computer Resources in Major
Defense Systems

DODD 5000.31 Interim List of DOD Aorcved "ign lr er

Programming Languages (HL)

DODD d2-0.1 DOD Information Fecurity Fcrcram

Z.2 '--.
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Regulations

AR 25-1 Army Information Management Program

AR 25-5 Information Management for the Sustaining
Base

AR 70-1 Research, Development and Acquisition System
Acquisition Policy and Procedures

AR 70-10 Research and Development Test and Evaluation
during Development and Acquisition of
Materiel

AR 70-15 Research and Development, Product Improvement
of Materiel

AR 70-37 Configuration Management

AR 70-XX Draft, Management of Army Critical Computer
Resources (MCCR)

AR 71-3 Force Development User Testing

4 AR 71-9 Materiel Objectives and Requirements

AR 380-5 DOD Information Security Program Regulation

AR 380-380 Automated Systems Security

AR 700-126 Acquisition Program Management

Famichl ets

DA Pamohlet 11-'5 Life Cycle System Managemenet rodel L SM '
for Army Systems (draft, larcn 37)

DA Pamphlet 70-21 Research and Development, The Coordinated
Test Program (CTP)

DA Pamphlet 700-26 Acquisition Program Management

Bulletins

TB 18-100 Army Automation Life Cycle Management

Z.3
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Pl ans

Army Battlefield Interface Concept (ABIC)

CRMP, for the 155mm Self-Propelled Howitzer Improvement Program

CRMP, for Advanced Field Artillery Tactical Data System (AFATDS)

CRMP, for Light Helicopter Family (LHX)

Life Cycle Software Support (LCSS) Implementation Plan, DAMO-C4L Jan 84

See Appendix E.

Memorandums

DAMO-AFV-M, 7 July 87, Subject: Armored Family of Vehicles (AFV)
Preliminary Computer Resource Management Plan (CRMP)

DAMO-AFV-M, 17 July 87, Subject: Armored Family of Vehicles (AFV) command,
Control, Communications, Computer (C4) Mission support

DAMO-AFV-C, 17 July 87, subject: Armored Family of Vehicles (AFV)
Integrated Command Control, Communications, Intelligence (C3I)

Guide

Messaaes

AMCDE-ATC. dtg: 191670Z Aug 87, subject: Armored Family of Vehicles (AFV)
Preliminary Computer Resource Management Plan (CPMP), dated 26 Jun 87

DAMO-AFY-M, dtg: i'.()*,'1OZ ',-kr E7, s ]e : rm e = mi c .; ec e - c
Au om tl arn 'r m n ct o Reso,.r,-_ w~or; irq - '. , _- i

MCD -SB : : Z-aiO 1' 5, S-Lib ect: c z- :,:I .

Field !anuals

FM 24-1, Combat Communication

FM 100-5, Operations

AMC Regulations

DARCOM-R 70-16, Management of Computer Resources in Battlefield Automated
Systems

TRADOC Reoul at ions

Z.4
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SUBJECT PARAGRAPH

ACCEPTANCE TESTING 6.13
Access to Internal Contract or Data 4.1.1.3
ACCS, Life Cycle Software Engineering Centers 3.3.31.3
Acquisition Guidance 1.4.1
ACQUISITION MANAGEMENT ORGANIZATION AND RESPONSIBILITIES 4.2.
Acquisition Strategy 4.1.1
ACRWG 6.2.2.3, 7.6.5.2
ACRWG Functions 4.2.1.2
Activities Required for LCSEC Support 7.1.1.2
Ada-Based Program Design Language 5.16.1 -.

ADMINISTRATION 1.11
AFV C4 ARCHITECTURE TESTING 6.9

DEVELOPMENT SYSTEM METHODCLOGY 1.7
Hardware and Software Maintenance 3.9.5
Hardware Development System Methodology 1.7.2

INTERFACES 4.9
LCSEC Training 7.8.1
Life Cycle Support 7.2.1
Logistics Management Working Group _3.30.7.
Maneuver Working Group 3.3.30.5
MANPRINT Working Group 3.7.30.6
Processor Selection Guidelines 5.20.3 ) V7
Retired Board of Governors 3.7.30.1 •
Software Development System Methodology 1.7.1
STANDARD CREW INTERFACE - HUMAN FACTORS ENGINNERING 2.5
Study Advisory Group 3.3%30.2
SYSTEM DESIGN PHILOSOPHY 3.4
Task Force .2. 1, 6. 2.2.1
Test Integration Working Group 3.3.30.4

VEHICLE CONTROL AND OPERATING SYSTEM (VCOS) 2.4
Working Groups and Boards 7. 7.0

i,- Defense Command and Control System , -CCS) .. -.-

/Stems (Rrovisional .
; mMUition Lcg:stics (Ammc.ogl - .32.
4opendices to the CRMF' 1.3.- .
Area Communication 2.4.4.9
Armament Research Development Engineering Center DE -. -..
Armament, Munitions, and Chemical Command (AMCCOM) Z.: 9
Armor School 3.3.21.2
Armor Training Devices (ARD) 3.3.32.52
Armored Family of Vehicles Task Force (AFVTF) 5.2.1
Army Command and Control System (ACCS) Interoperability E.27..
Army Command and Control System Interface 2.4.4.6
Army Communicative Systems 3.32.5-7.

INDEX-2
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Army Information Systems '3.3%32.7
Army Materiel Command (AMC) 3.3.3, 4.2.1.3, 5.2.4, 6.2.2.4, 7.70.4
Army Materiel Systems Analysis Activity 6.2.2.8
Army Tactical Missile System .3.32.8
Audits 5.10.4
Audits and Controls 3.9.3
AUTHORIZATION 1.10
Automated Test Suites 6.17.1.2
Automatic Logbook 2.4.4.17
AUTOMATION AND COMMUNICATION ARCHITECTURE, RESOURCE ALLOCATION 4.-;.~
Automation and Commucsications Resources Prototype 6. 17.1.1
Automation and Communications Resources Working Group '1.%.30.3
Automation Standardization 3.8.1
Automation Support Facilities 4.12.1
Auxillary Power 2.4.4.2
Aviation School 3.3.21.14
Aviation System Command (AVSCOM) .2
BACKGROUND 1.3
BATTALION INTEGRATED C31' ELEMENTS 2.7
Belvoir Research Development Engineering Center (BRDEC) 331
BENCHMARK TEST CASES 6. 15
Black Box Testing 6.5.7.4

~ Black Programs 7.3.7-3.4
Boresight Devices '3..2.
Bradley Fighting Vehicle Systems 333.1
BRIGADE AND HIGHER C31I ELEMENTS 2.2 -

Cannon Artillery Weapons Systems/JPM Guided Projecti3.321
CCE and Selected Materials Handling Equipment (CCE/SMHE) 7-.Z.32.42
Chemical Demilitarization (Provisional)3..21

Research and Development Engineering Center 3-.3-.9.2
School 7.3.21.774.

Clothing and IndividUal Equipment 7.7-72.12
Combat Service Suooort Miodule 2.4.4.16
Comoined Arms C-enter 7.C).Z.4
Commer:-ial Computers and Software. 4.1.2.4

Common Computer Hardware Software Sy/stems LX 3p
Common, Standard, and Reusable Software Components 5.21.4
Communication and Electronics Command (CECOM) Z.73.7, 6.2.2.9

INDEX-3
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Communication Control 2.4.4.11
Development Constraints 4.1.1.2
Equipment Support Facilities 3.7.3
Resource Acquisition 1.8.5
Standardization 3.8.2

Support Facilities 4.12.2
System Acquisition 4.5.4
System Design 5.4.3.2
System Growth 4.10.5
SYSTEM TESTING 6.8

COMPOSITE SYSTEM INTEGRITY 7.5
Computer Development Contraints 4.1.1.1

Hardware Design 5.4.3.1
Hardware Support Facilities 3.7.2
HARDWARE TESTING 6.4
PROGRAM AND DATA RIGHTS 4.7
Program Configuration Item 5.13.1
Resource Acquisition 1.6.4

Configuration Audits and Reviews 7.6.4
Control 5.10.2, 7.6.2
Control Board (CCB) 7.6.5.1, 7.6.5
Identification 5.10.1, 7.6.1
Item Verification Review (CIVR) 7.6.4.4
MANAGEMENT 5.10, 7.6
MANAGEMENT CONCEPTS 4.13.
MANAGEMENT PLAN 5.13
Status Accounting 7.6.3

CONTRACTING STRATEGY 1.6
Contractor Organization 4.2.2
Contractor Provided Documentation 4.11.2

Contractors 1.5.Z, 6.2.2.11
C.rrespondance T-csami :ty 5.12.2.2
:R.F' Recommended Charges 1.12

* ata ELS ?nwth 4. 1'.4
De-Ccmnr, lCat'ion :.4.4.S

DEFICIENCY MANAGEMENT 5.3
Deficiency/improvement Reporting and Frocessing 7.5.6
Department of the Army or Special Project/System Cffice ..- 7
Deployment Support 4.12.4, 7.2.5
Design and Host Facilities 5.20.1
Detailed Software Design 5.4.2.4
DEVELOPMENT AND SUPPORT REQUIREMENTS 3.7
Development Contractors 5.2.2

INDEX-4
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Development Costs 7.12.1
Methodology 4.4.2
OBJECTIVES 3.9
ORGANIZATIONS 5.2
Philosophy 3.9.2
Planning and Controls 5.3.2.1
Procedures 5.21.3
Proveout (DPO) Phase 2.6.2
RISK ASSESSMENT 3.11

SCHEDULE 5.5
Support Facilities 4.12.3

Development/Proveout Alternatives 1.6.1
Development/Proveout Phase 1.4.7, 1.5.3
DEVELOPMENT/TEST RESOURCE REQUIREMENTS 5.7
Developmental Test & Evaluation (DThE) 6.17.2.1
DEVELOPMENTAL TESTING (DT) 6.11
Director, Armored Family of Vehicles Task Force (AFVTF) 73..1
DOCUMENTATION ACQUISITION 4.11

PLAN 5.12
SUPPORT 7.4

DT&E Personnel Requirements 6.17.3.1
Embedded Training 2.4.4.14, 2.5.2

-". Engineer School 7.7.21.4
* ENGINEERING PRACTICES 5.21

Environment Control and Life Support 2.4.4.13
External Interfaces 4.9.2
Facilities 6.17.2
Field Artillery School 3.3.21.5
Field Artillery Tactizal Data Systems (FATDS) 7.3.72.14
Fielding Costs 7.12.-
Fire and Weaoon Control 2.4.4.12
Pi-_.:in.er2Remtass 7..72.15
c-m*at-e AcquiF=itrno 4.5.7

ormal _ evew 7.6.4.7
-. ormai estino o._

Full Sc.ale FPrtot,,pes 1.4.7.I
Functional C31 3.3

Configuration Audit (FCA) 7.6.4.1
Requirement Testing 5.19.4
[C3I) Feedback 2.,.4

Funding 1.3.2, 7.13
General Approach 5.12.1
General Officer Steering Committees (GOSC) 3.3.31.1
Government Agencies 1.5.4
Government Furnished Documentation 4.11.1

INDEX.5
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Government Furnished Equipment (GFE) 1.5.6, 3.7.4
Management and Working Groups 3.3.31 %

Organization 4.2.1
Growth Capacity and Supportability 5.7.1
GROWTH REQUIREMENTS 4.10
GROWTH, MODULARITY AND MODIFICATION 5.11
Hardware Acquisition 4.5.2

Deficiency Management 5.8.3
Design 1.9.5
Design Methodology 5.4.3

Facilities 5.7.3
HARDWARE/SOFTWARE TRADE-OFFS 4.5
Harry Diamond Laboratory (HDL) 3.3.13.2
Hawk 7.-. .2 ..

Heavy Tactical Vehicles 7.3.72.39

Hellfire/Ground Laser Designators (Hellfire/GLD) 3.3.32.16 History 1.3.1
Human Engineer Laooratory (HEL) 3.3.
Human Factors 2.5.1

Human Factors Engineering 5.4.1

incorporation of Pre-Planned Product Improvements 1.4.7.2
Independent Verification and Validation (IV&V) 5.4.2.2, 7.9.2

Infantry School 7.3.21.6

Informal Testing 6.5.2
Information Systems Command USAISC) 7.3.27,
Input/Outout Capacity 4.10.3
INTEGRATION RESPONSIBILITY 7.6
INTEGRATION TESTING 6.10

Integration Tests 5.19.3
Itellinence and Security Command (INSCOM) 7.:.22
:ntelli~ence Center and Scnool 3.-.21.7

:r,"e,-: m " 4. 4.
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Life Cycle Software Engineering Center (LCSEC) 7.3.2
Light Armored Vehicles (LAV) 3.3.""2.17

Combat Vehicles (CO) 3.3.32.18
Tactical Vehicles 3.3.3 2.41

Local Network 2.4.4.3
Logistics Center CLOGCEN) 3. %5
M1 Abrams Tank System Z.":.32. 44
M113 Family of Vehicles 3.3.32_.21
MlAl Abrams Tank 7.7..2.46
M60 Tanks '3.3.Z2.47
M9 Armored Combat Earthmover (ACE) 3_..32.20
Management !.5.1
Management and Control Software 5.7.5
MANAGEMENT RESPONSIBILITIES .
MASTER ACQUISITION SCHEDULE 4.8
Materiel Sustainment Costs 7.12.4
Medium Tactical Vehicles 7.77.:2.40
Memory Growth Requirements 4.10.1 P
METHODOLOGY 2.6,5.4.2.1
Military Police School Z.73.21.9
Mines, COUntermines and Demolitions3 3.2
Missile and Munition Center and Scnool 7.3.21.8
Missile Command (MICOM) 3.31.10
Mission Fighting Station 2.4.4.4
Mobile Electric Power (MEP) 3.3.32.2.
Mobile Subscriber Equipment (MSE) Z.3.32.24
Mortar Systems (Provisional) 3Z71.1
Multi-Service Communications Systems (MSCS) '-'. 7.32. 27
Multiple Launch Rock.-et System (MLRS) 7...2

Naming Conventiors 5.12.7
NATO Irtercoe-an:1itv 5.23.3

Operat:znal Environment Testing 61~.
Software Testing 5.19.5
Test & Evaluation (OT&E) 6.17.2.2

Test and Evaluation Agency (OTEA) 7-.15, 6.Z.2.6
Operations Tactical Data Systems (OPTADS) 7.3.32_70 Ordnance Center and
School Z.3.21.10
Organization 6.2.1
Organization of the CRMP 1.8.3

OT&E Personnel Requirements 6. 17.3.2a
Other Personnel 7.7.2
Patriot 3.3.32.4
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Personnel 6.17.3

Personnel Costs 7.12.5
REQUIREMENTS 7.7
RESOURCES Z.2

Physical Configuration Audit (PCA) 7.6.4.2
PHYSICAL RESOURCES 5.20
PLAN FOR SUPPORT CHAPTER 7
Plans To Establish Support Facilities 7.1.1.1
PLRS/TIDS - .._
PM and PEO Organizations 5.2.6
F'M Army Command and Control Systems (PM ACCS) 3._. . .
PM Combat Identification Svytems (PM CIS) . ....

PM Joint Tactical Fusion (PM JTF) ..... i
PM or PO Organizations 7.Z.7,2
Position Navigation 2.4.4.5
Post Deployment Support 4.12.5, 7.2.6
Preliminary Design 5.4.2.3
PREPARATION OF TEST DESCRIPTIONS 6.7
Processing Capacity 4.1(:.2,
Production Costs 7.12.2

Decision 1.4.:.:

Production/Deployment (P/D) 1.6.2, 2...-Z
Program Executive Officer (PEO) 4.2.1.5, 6.2.10, 7.3.5

Management Control System (PMCS) 5..3 ' ;
Management Support 4.2.1.1 \
Managers 4.2.1.6
STRUCTURE 1.5

SUMMARY i. 4
Proorammer Unit Testing 6.5.7.2
Programming 6.5.7. 1
-'roo'ammiro anc L'it Testii 6.5.7"

S- e:a '-Mij 7.7.,
:r3]-+  ils:.:-ae Crar: 5.. 1

PURPOSE 1.2

QUALITY ASSURANCE 5.4

Quality Assurance Plan 5.4.4
Quality Assurance Practices 5.21.1
Quartermaster School .. 21.11
Reconnaisance, Surveillance, Target Acquisition (RSTA), 2.7.5
Related Programs 1.4.2.7
Requirements Allocation 4.4.1

Requirements Analysis 5.4.2.2 'r
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ATTN: DAMO-AFV-M (Maj Buckstad)
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